APRIL 1959 
VOL. XIX NO. 


HEART ASSOCIATION 


BOSTON UNIVERSITY 
COLLEGE LIBERAL ARTS 
LIBRARY 


Published Stratton, Inc. 


— 
—= 
== 
| 
= 
| — 
= 
| 
4 
i 
{ 
| 
| 
F 
| 
i ~ 
\ 


most satisfactory form treatment 


Only per cent 

patients 
severe coronary 
shock survive with 
conventional 
treatment. With 


patients 


will 
i: 4 North America 41:619, May, 1957 
i = 2. Tainter, M. L.: Bol. Asoc. 
Puerto Rico 47:305, Aug., 1955 
with life-saving 


antishock 
pressor 
hormone 


LasORATORIES 
New York 18.N Y, 


Levophed (brand of levarterenol), trademark reg. U S. Pat. Off. 


x 
3 
ie 
P 


CIRCULATION—OFFICIAL JOURNAL THE AMERICAN HEART ASSOCTATION 


after coronary 


improve blood supply 


provide prolonged vasodilatation 


Improved blood flow the myocardium, after coronary thrombosis, promotes 
development essential collateral circulation, thereby helping repair damage. 
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often encountered the convalescent period. 
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and prolonged than ordinarily would have 
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logical research proud and 
can traced back the foundation the 
Russian Imperial Academy 
Catherine the first World 
War, many important Russian medical and 
physiological papers were published abroad, 
Even the early twenties quite few Rus- 
sian papers were published 
odicals. This stopped gradually, and now 
papers Russian authors (such Miasni- 
foreign journals are rare. 
The communications Russian participants 
international medical meetings also are 
usually given Russian. Therefore, informa- 
about Russian medical research, available 
the average worker outside Russia, lim- 
ited abstracts. This impediment 
Most the leading Russian 
uthors are quite well informed about the 
ecent Western literature; for instance, 
recent review? Miasnikov and Ratner com- 
ared research essential 
ide and outside Russia. fair assume 


‘hat the Russian medical libraries are well 


ipplied with current 
that significant barrier language 


Russia. This situation disadvan- 


the American research worker. 
‘am has been initiated the National Insti- 
From the Mount Sinai Hospital and Laboratory 
Hygiene, University Minnesota, 
inneapolis, Minn. 


Supported grant from the National Institutes 
Health, Bethesda, 
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Cardiovascular Research Russia 
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sian journals. Perhaps, expected 
that Russian, the weight the publica- 
tions, will ultimately develop the level 
international scientific language. There 
also definite tendency assign priority for 
important medical discoveries, far back into 
the nineteenth century, Russian authors. 
Internationally used Latin anatomic 
for instance jugular portal veins, carotid 
temporal arteries, are replaced Russian 
names, but they are not listed most the 
available Sometimes, 
anatomic structures are named after Russian 
authors, for instance, one the cardiac 
identified the Western litera- 
ture. There appreciable, and apparently 
number publications Russian 
Czech, Hungarian, Rumanian, Polish, and 
East-German authors. 

impressions Russian cardiovascular 
work are based essentially the literature 
(about 1,000 papers). The emphasis re- 
search clearly the central nervous sys- 
tem, large part the 
search concerned with the effect the 
central and autonomic nervous system 
diovascular functions. Less than per cent 
the papers published the Fiziologicheskii 
Zhurnal SSSR are concerned with cardiovas- 
cular aspects; since this the only Russian 
periodical, should reflect the 
general trend research. There 
periodical Russia devoted cardio- 
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tutes Health Washington. Political in- 
fluences probably account for publication 
Russian authors nearly exclusively 
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vascular physiology and pathology like 
lation, Research, British Heart 
Journal, Zeitschrift Kreislaufforschung, 
Cardiologia, etc. contrast there are peri- 
odicals for very many other specific medical 
fields, such otolaryngology, obstetries, pe- 
ophthalmology, neurosurgery, physi- 
ology visceral receptors, neuropathology, 
Curiously enough, there reviewing 
journal Western cardiovascular literature 
published Russia. 

Consequently, the Russian cardiovascular 
literature scattered over large number 
Russian medical periodicals. Furthermore, 
rather large part the Russian 
lar literature does not appear 
but published volumes which are issued 
irregular sequence from the large medical 
institutions, such the ‘‘Pavlov’’ Institute 
Physiology Leningrad, the Academy 
Medical Sciences Moscow, the Grusinian 
Heart Research Institute. Since these volumes 
are not systematically indexed, difficult 
outside Russia know time their ap- 
pearance and prepare any adequate review 
Russian medical literature without cooper- 
ation Russian authors. That such 
tion usually gladly given, one the 
encouraging signs international scientific 
cooperation. 

When started preparations for review 
Physiology—Cardiovascular 
member the Academy Sciences, who may 
regarded the Dean Russian physiolo- 
gists, asking him for his help obtaining 
information, particularly for list impor- 
tant papers. translation his letter may 

view the importance your work 
the preparation the review 
cular physiology, hasten fulfill your re- 
quest. sending you list the recent 
fundamental papers Soviet scientists the 
problems the line your interest. This list 
far from complete, and does not pretend 
give even adequate partial information 
the field cardiovascular physiology, but 
contains nearly all really fundamental papers. 
This list has been prepared the Library 
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the Academy Sciences U.S.S.R., which 
will, the near future, send you not all, 
any ease the larger part these papers. 
Several reprints are enclosed this letter. 

shall very happy our help the 
selection literature will contribute for the 
further strengthening and cul- 
tural ties between the people the 

The list papers shows clearly the dif- 
ferent approach and different emphasis 
cardiovascular research the United States 
and Russia. detailed listing this bib- 
liography would exceed the scope edi- 
papers are concerned with cardiovascular re- 
flexes and central nervous regulation 
culation. 

The emphasis central nervous regula- 
tions any field medicine and physiology 
goes back Pavlov, who suggested that 
the central nervous system, particularly the 
cerebral cortex, controls the activity 
internal organs. Pavlov’s original work 
conditioned reflexes, essentially limited the 
salivary and secretion, has been con 
siderably enlarged and expanded, mainly 
and his associates. They obtained 
ditioned reflexes various 
changed various types pathology. Le- 
sions the cerebral cortex were found 
affect the development experimental 
thology. 

Pavlov’s concept the dominating impor 
tance the cerebral cortex today 
visualize from outside. There 
medical paper without some reference 

sometimes going back far 
toris, Pavlov quoted more frequently tha 
any cardiologist, and even Dekhtar’s® tex 
quently quoted, although never worked 
this field. Over 400 papers Pavlov pu! 
lished from 1949 1952, and 335 pape 
from Mareh 1953 April 1954 are listed 
editorials the Zhurn: 
This bibliography includes 
the most prominent authors physiolog: 
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neurology, surgery, ophthalmology, at- 
tempting show the importance Pavlov 
for the various fields medicine. Physiology 
lovian Thus, large, not the 
largest, part Russian research medicine 
undertaken order prove and verify 
the validity Pavlov’s Arterial 
hypertension, Disease’’) for 
neurosis, brought about dysfunction the 
cortex through emotional trauma. 
with being the first au- 
thor present thorough documentation 
tial hypertension. Another example angina 
pectoris; the role the cerebral cortex 
the coronary 

the attempt prove the validity 
lov’s for cardiovascular disease, ex- 
perimental studies were carried out un- 
Important results were 
obtained which are not only theoretical in- 
terest, but have found also appli- 
vation, such the sleep therapy essential 
hypertension. 

must surprising any investigator 
all experimental work Russia 
‘ends support Pavlov’s quite 
that all results turn out 
controversy Russia essentially lim- 
though not unimportant 
uestions, such the finer mechanisms and 
athways nervous regula- 
ons. 

Regarding essential hypertension, all Rus- 
authors agree that central nervous in- 
secondary, but there some dis- 
ission about the time, course, and mechanism 
involvement. 

Perhaps, Russian authors will maintain 

superior other hypotheses. However, 
other broader aspects may involved 

the different approach Western and Rus- 
cardiologists, that were lucidly discussed 
Progress’’ his book, ‘‘Sensation 
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tal Psychology’’ (New York, 1942). Boring 
attached much significance the factors lim- 
iting progress, which are illustrated 
with examples from the history exploration 
the psychophysiology sensation and per- 

progress any point waits 
the discovery instruments and 
Discovery 


serial; 
other knowledge.’’ 

Insight conforms the Zeitgeist, only 
‘arely does depart widely from con- 
temporary 

Individual thinking also shows its in- 
ertia; men not readily perceive the 
obvious when contradicts their habits 

Personal attitudes constrain divert 
thought.’’ 

Social attitudes also constrain thought. 

Here have the influence the 
schools 


presupposes 


The in-group magnify 
their agreements and rise repel, 
least depreciate, the out-group 
Within the school agreement fa- 
largely 


Laboratory atmosphere 

determined what 
found answer (a) question, and 
laboratory atmosphere often extended 
from parent laboratory its off- 
spring ... There doubt that 
within the Zeitgeist there are local 
Geister which determine what theory 
you shall apply your experimental 
findings even how you shall 
your 

Boring did not have Russian experimental 
work mind, but items and particularly 
appear quite pertinent. seems that 
different Zeitgeist has developed Russia 
the basis different social structure, fa- 
cilitating the melting all preexistent indi- 
vidual schools thought into unified, single 
school thought tremendous That 
many important positions experimental 
medicine Russia the past decades were 
are held former associates Pavlov 
was undoubtedly contributing factor. Pav- 
lov’s concept has stimulated research related 
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nervous regulation large-scale delay- 
ing progress other areas cardiovascular 
physiology and pathology, for instance, the 
development new methods. the same 
time, encouraging that important results 
can still obtained with older simple meth- 
ods. there are recent signs 
catching technic; ballistocardiography, 
and the leads are 
the phase introduction. the other hand, 
the search for leads with 
minimal distortion, which characterizes the 
graphic theory, has counterpart Russia. 
also have not noticed studies with intracel- 
lular recording from fibers. These 
are only few examples characterize the 
slow development but there are 
also notable exceptions, such Kedrov and 


excellent work cerebral cir- 


culation, direct visual observation coronary 
pulmonary circulation means thoracic 
windows Bekauri al, quoted 
ete. 

Evaluation statistical reliability rave, 
and often the published data are insufficient 
for interpretation statistical 
significance. the most interesting and 
important results the production arterial 
monkeys means experimental neurosis 
Magakian, and but 
the authors not give information about the 
incidence. Probably, not all neurotic animals 
developed coronary insufficiency the impor- 
tant question whether this minority 
majority remains open, although the authors 
could easily have provided that information. 

are, course, primarily interested areas 
where Russian research ad- 
dition nervous cardiovascular regulations, 
resuscitation has been exten- 
sively studied. One the most powerful pro- 
cedures, developed centripe- 
tal intra-arterial injection comparatively 
small volumes blood, which has found large 
clinical application. Considerable work has 
been done ontogenetic development car- 
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functions from 
phases the adult stage, but the volume 
Russian research aging cardiovascular 
functions (i.e., from the adult stage senil- 
lags considerably behind that 
Western literature. 

The important question arises how far the 
Russian results, particularly subtle 
area the regulatory influence the cere- 
bral cortex, can reproduced Western 
laboratories, with use different methods 
recording, and without with little influ- 
ence anticipation results the line 
Pavlov’s concepts. There objective rea- 
son doubt the accuracy the 
work Russian authors, but the limitations 
habit and schools thinking, stated 
Boring, apply the Russian well 
other societies. Certainly, many the Rus- 
sian results are important enough warrant 
large scale 

This article written the hope 
mate cooperation with Russian cardiologists. 
also expressed Bykov’s letter. Ultimate 
cooperation, course, not possible without 
frank mutual criticism. example 
Russian criticism American work, 
national Physiological Congress 
(1953) published the Fiziolog. 
SSSR Vol. 50: 129-136, 
the editor this journal. The translated 
lections Biriukov’s report are printed 
Since out the two thousand mem 
bers attending the meeting, twelve hundred 
were from the United States and four hundred 
from Canada, the Soviet members the Con 
gress felt they had full opportunity 
praise the present state physiological 
search U.S.A. (p. 129, paragraph 1). 

(In view the high percentage cardi: 
vascular studies presented the Congress 
American authors, Biriukov’s criticism 
plies largely cardiovascular research.) 


While acknowledging the high level 


technic and methods, Biriukov deplores 
paucity ideas the work the America 
physiologists. ‘‘The their 
tions are, The overwheli 
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ing majority (of American studies) not 
open further perspectives for research and 
cannot grow the level original fundamen- 
tal scientific problems. the absence 
correct methodological basis, these investiga- 
tions are limited purely empiric explora- 
(p. 130, paragraph 6). 

was the Soviet delegation dis- 
cuss the fundamental physiological problems 
and show approaches for their 
(p. 130, par. 

The absence consideration Pavlov’s 
concepts deplored, and several authors are 
severely criticized because ‘‘anti-Pavlov- 
tendencies. Obviously Biriukov and, 
the Russian scientists would like 
see world-wide acceptance Pavlov’s con- 
This would mean world-wide uni- 
formity thought, approach, and interpre- 
tation such prevails Russia. the long 
run, universal acceptance any single con- 
cept, Pavlov’s that any other great 
physiologist would inhibit progress, 
for controversy between different theories 
one its elemental sources. 

Biriukov also objects catheteriza- 
tion man the limits set 
ethical and humanitarian considerations. 
With the wide application 
all larger American 
hospitals without which the 
advance cardiae surgery would have 
heen impossible, Biriukov’s opinion sounds 
trange, but may help explain the rela- 
ively slow development Russian cardiology 
these important areas. 

The earnest desire American and Rus- 
authors for closer contact and coopera- 
one the most encouraging features. 
ince the main experimental effort has been 
ade different direction, both sides would 
ive much gain. 


However, cooperation 
only mutual respect opinions, 
‘en when different fundamental concepts. 
ental work would the most powerful 
for further Obviously, both 


les have open-minded for mutual un- 
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conclusion would like refer one 
the great Russian physiologists, 
Ukhtomskii, whose work much too little 
known outside Russia. his paper fa- 
tigue read the 1934 meeting the Russian 
Physiological Society, pointed out that 
there are two types research work; the first 
type, which the more frequent, shows results 
the line expectation, filling out gaps 
information. Important this is, the real 
progress made the second type stud- 
ies, results outside the line expecta- 


tion. ERNST SIMONSON 
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Anomalous Drainage Entire Pulmonary Venous 
System into Left Innominate Vein 


Clinical and Surgical Considerations 


Total anomalous drainage pulmonary venous blood produces circulatory 
disturbance. the most common type this lesions, the entire venous 
return from the lungs enters common venous channel ascending the left superior 
mediastinum where connects with the innominate vein. Seven cases this type are 
described. total was possible these patients whom 
special was used, which incorporated the pump oxygenator for temporary car- 
diopulmonary bypass. This provides optimum conditions for complete correction 


this complicated anomaly. 


ECENT interest open heart 

surgery has revealed that anomalies 
pulmonary venous drainage are much more 
common than previously 
ingly enough, Winslow! first described anoma- 
lous connection the pulmonary veins 
lung more than 200 ago (1739) and 
1798 recorded case total anoma- 
lous drainage pulmonary veins into the 
recognized that anomalous drainage por- 
tion one both lungs relatively 
and frequently accompanies atrial septal de- 
anomaly are generally well tolerated and, de- 
pending upon the extent the anomaly, may 
Total anomalous drainage pulmonary veins 
less frequently encountered and usually 
associated with greater morbidity and poor 
prognosis. For example, review the 
reported cases discovered average 
age death 1.8 years total anomalous 
pulmonary venous drainage. This fact em- 
phasizes the need for early recognition the 


From the Cora and Webb Mading Department 
Surgery, Baylor University College Medicine, and 
the surgical services Texas Children’s and Metho- 
dist Hospitals, Houston, Tex. 

Supported part grants from the Thibo- 
deaux Foundation, the U.S. Health Service 
(no. H-3137 and H-5187), and the Houston Heart 
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sation, and surgical correction the lesion. 
The purpose this paper present certain 
observations based upon clinical experience 
with cases total anomalous pulmonary 
venous drainage into the left innominate vein 
and the details surgical manage- 
ment the last consecutive cases. 
Complete pulmonary 
drainage several forms. 
Common all forms, however, the fact 
that the pulmonary veins from both lungs 
usually converge form chamber con- 
fluence posterior the left atrium. Most 
frequently single anomalous vein emerges 
from this chamber join the systemie venous 
the level emptying this anomalous vein 
into the systemie venous Darling 
and have recognized types 
total anomalous pulmonary venous connec 
tions. Supracardiac level: this type 
anomalous connection usually 
the left innominate vein through remnan 
the left superior vena cava extending 
periorly from the common pulmonary 
trunk. This the anomaly with which 
paper concerned (fig. 1). Infrequently 
rect connection the right superior vena 
may oceur. Cardiae level: Total 
this type with connection into 
right atrial cavity directly into the cor 
nary sinus, which turn enters the 
the usual site but with greatly enlarg: 


anomalous venous 
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ostium. Infracardiae level: this type, 
drainage from the posterior chamber 
into the systemic venous circulation through 
anomalous vein extending below the dia- 
phragm. Pulmonary venous blood returns 
the right atrium via the inferior caval system. 
Combined type: this type, connection 
with total drainage into the right atrium 
multiple channels. 
abnormalities venous drainage are 

the various types total anomalous 
pulmonary venous drainage the most common 
appears supracardiae (type with 
connection via remnant the left superior 
vena cava (fig. 1). and 
survey reported cases found per cent 

the lungs are derived from 
the foregut with which they share common 
supply. early stages the pulmonary 
veins are derived from the plexus 
and have multiple communications with sys- 
the cardinal system veins and the um- 
system. From the cardinal sys- 
the superior vena cava, innominate veins, 
and coronary sinus are ultimately derived. 
final stages development the umbilicovi- 
system represented principally 
portal venous system. this early stage 
ihe primordia the lungs have direct 
with the heart. Subsequently 
connection with the heart 
the union these primary lung 
with outgrowth from the dorsal wall 
the sinoatrial region known the 
After the lungs aequire 
route drainage directly into the heart, 
connections between the pulmonary por- 
umbilicovitelline veins are lost. Coinei- 
with the interruption the main 
the pulmonary vessels with the 
and cardinal venous systems, 
common pulmonary vein and its main trib- 
aries become incorporated into the dorsal 
the left atrium. With completion 
process the principal venous connection 


ANOMALOUS PULMONARY VENOUS DRAINAGE 


Drawing showing total anomalous venous 
drainage into left innominate vein and the usual 
patent foramen ovale. 


the lungs directly with the left atrium 
and longer with the and abdomi- 
nal visceral veins. 

According the underlying 
cause most examples anomalous pulmo- 
nary venous connection either (1) failure 
connection the atrial portion the heart 
with the pulmonary portion the 
plexus (2) secondary obliteration nor- 
mally developed communications between the 
atrial portion the heart and the pulmonary 
portion the plexus. either 
event that portion the pulmonary tissue 
that fails make direct connection with the 
heart has route for drainage other than 
the primitive connection between the 
plexus and the cardinal umbilicovitel- 
line system veins. the most common 
type total anomalous pulmonary venous 
return this communication through the left 
system, which ultimately gives rise 
the left innominate vein and the coronary 
sinus. particular portion the left 
anterior cardinal vein not obliterated, 
persists left superior vena cava and 
nects the left innominate vein the coronary 
sinus. 


The left superior vena cava 
the same position the anomalous vein 
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into Left 


Total Anomalous Pulmonary Venous Drainage 


with 


TABLE 


Vein 


Case Date of 
no. Age (yrs.) Sex operation Surgical procedure Result 


1/12 9-12-55 Anastomosis vertical anomalous vein Died hours later 


left atrial ligation 


vein 


Anastomosis vertical anomalous vein Died hours later 


left atrial appendage. Partial ligation 


vein 


Exploratory thoracotomy Died during exploration 


Excellent 


Complete correction during cardiopul- 


monary bypass 


4/12 1-30-58 Complete correction during Excellent 


monary bypass 


Complete correction during cardiopul- 


monary bypass 


Complete correction during 


monary bypass 


connecting the pulmonary vein the fects twice common when multiple 
left innominate vein cases cardiovascular anomalies are 
connection total anomalous pulmonary The anatomic configuration the heart 
venous drainage. This has given rise the autopsied cases total anomalous pulmo- 
designation this anomalous vein venous return was assessed Keith and 
sistent left superior vena cava. According The right atrium was times 
Edwards and this incorrect large the left atrial cavity and the right 
term, since this anomalous vein has con- ventricular cavity was times large 
nection with the coronary sinus and may the left. The circumference the waist 
have different origin than does the true left the left atrial appendage was usually less 
superior vena cava. They have suggested the than that the anomalous pulmonary 
term anomalous pulmonary and orifice the mitral valve was invariably 
differentiate the two. some instances, smaller than that the tricuspid. 
however, this anomaly may associated with stated, left auricle 
true left superior vena cava connecting with and thus cannot expected carry the 
the coronary sinus (table case 3). blood flow From 

other forms total anomalous drain- standpoint that this anomaly 
age communication exists between the atria not anatomically correctible. the basis 
most cases this communication our own experience which complete 
either midatrial septal patent tion this anomaly was accomplished, 
foramen ovale. The size the atrial com- conclusion was apparently 
munication may factor determining sur- from consideration this cou 
vival although this remains unsettled ques- have been predicted, since the entire cardi: 
addition, patent ductus arterio- output into the systemic arterial system 
sus frequently present although usually these patients depends upon the 
minor physiologic importance. appears the left ventricle. Thus, the discrepancy 
that total anomalous pulmonary size the right and left sides the 


turn without complicating major de- reflection only the difference volume 
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Left. Roentgenogram chest child with typical figure-eight mediastinum con- 
sidered diagnostie total anomalous pulmonary venous return into left innominate 
(ease Dotted lines anticipated veins. 


vein 


Fic. Right. Roentgenogram chest infant with total anomalous venous drainage into 


left innominate vein (case 4). 


being handled the sides the heart, 
does not represent true underdevelop- 
ment the left side. 

our experience clinical patterns have 
heen evident patients with total anomalous 
venous drainage into the innomi- 
vate vein (table infants the 
are result congestive heart fail- 
whereas older children the symptoms 
findings consist and exertional 
The magnitude the right-to-left 
unt the atrial level could explain the 
itterns. infants the right-to-left shunt 
usually small and the pulmonary arterial 
greatly increased. Thus, cyanosis was 
Cardiomegaly, pulmonary edema, 
patomegaly, and distended peripheral veins 
‘peated respiratory infections were common. 
and retardation growth and 
were usually evident. 

contrast infants, children with this 


Film reveals enlargement and pulmonary congestion 
not diagnostie the underlying anomaly. 


anomaly had dyspnea and increasing fatigue 
with slight exertion. episodes and 
squatting occurred occasionally. Growth was 
usually retarded but not the striking de- 
noted infants. Cyanosis and clubbing 
the digits were noted. size was 
moderately increased and right ventricular 
hypertrophy was present. murmur 
the left sternal border was usually audible. 

the chest total anom- 
alous pulmonary venous return into the left 
innominate vein children reveal almost 
cardiae silhouette. These find- 
ings were clearly Snellen and 
who called attention the figure-of- 
configuration the mediastinum. The upper 
half the formed the ascending 
vertical anomalous pulmonary vein the left 
and the the distended right 
superior vena (fig. superior 
mediastinal vessels pulsate ‘‘aev’’ 
venous pattern while the pulmonary arterial 


a 
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1 


COOLEY, COLLINS 


diography and infant with total anomalous pulmonary venous drainage into in- 
nominate vein eardiae eatheter (a) enters the superior vena left 
innominate vein, and vertical pulmonary vein and (b) enters the right pulmonary vein. 
and outlines the superior mediastinal course drainage pulmo- 
venous blood. 


pulsation with ventricular sys- 
tole. hilar dance usually demonstrable 
the pulmonary vessels 
Although this appearance 
characteristic the anomaly children 
several years age and older, infants this 
pattern not recognized. infants cardiac 
enlargement involving the right ventricle and 
engorgement the pulmonary vessels dem- 
onstrated, indicating the presence large 
left-to-right shunt (fig. 3). The superior 
mediastinal shadow may widened but the 
configuration not all the 
Gott and described 
box like appearance the heart with al- 
most horizontal take-off the lower border 
the heart below the arch. this 
age group angiocardiography useful de- 


anomaly. 


lineating the pulmonary venous collecting sys- 
tem (fig. 4). the 
catheter may passed into the anomalous 
venous connection and both lungs 
entered without the catheter 
heart. 

one our patients with total anomalous 
venous drainage (table case 3), portion 
the blood entered the left innominate 
and the remainder entered the coronary 
(fig. 5A). Thus, the typical figure-of-8 
pearance was not present, since the 
pulmonary vein did not the entire pul 
monary venous return. enlargemen 
was extreme, and the 
mediastinal pulmonary vein was evident (fig 
5B). Venous angiocardiography demonstrate: 
the pulmonary venous connection the let 
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superior vena cava (fig. 5C). The unusual 
findings this 40-year-old 
patient may explained the type total 
anomalous pulmonary venous return that was 
present. Although pulmonary venous blood 
entered the left innominate vein through 
vessel anatomically similar that found 
the usual type supracardiac level drain- 
age (Darling), this case may have been ex- 
ample type cardiac level. Thus, 
possible that the patient had predominant 


RSVC 


LPV 
cso 


Fig. Diagram pulmonary venous system 
adult patient showing drainage from pulmo- 
nary veins into coronary sinus and left innominate 
vein 3). RPV, LPV, right and left pulmonary 
veins; CSO, sinus ostium; IV, innominate 
vein; RSVC, right superior possible 
persistent left superior vena cava. 


pulmonary vascular engorgement. 
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Roentgenogram chest same patient showing extreme enlargement 


491 


drainage the coronary sinus with typical 
persistent left superior vena cava. Neverthe- 
less, the patient included this report be- 
cause the similarity the other cases. 

Electrocardiograms showed right axis devi- 
ation, right ventricular hypertrophy, and 
impressive degree right atrial enlargement. 

Cardiac catheterization reveals increased 
oxygen saturation right atrial blood, which 
equal higher than that the systemic 
arterial blood. The demonstration oxygen 
saturation the right side the heart equal 
sidered almost total anomalous 
pulmonary venous (fig. 
ploration the superior caval system with 
the catheter may reveal the connection the 
superior caval system the pulmonary venous 
trunk with the left innominate vein (fig. 4). 
Passage the catheter through the anoma- 
lous channel into both lungs occasionally 
possible. The pressure within the right side 
the heart and the pulmonary artery ele- 
vated, frequently striking degree. Diffi- 
culty entering the left atrium from the su- 
perior vena cava was characteristic, since the 
defects were usually the foramen ovale type 
with valvelike mechanisni favoring entry 
from the inferior cava. 


Angiocardiogram showing anomalous vein entering 
left innominate vein filled reflux contrast material into anomalous vessel. 


At 
\ 
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95% 
100/50 
Diagram showing oxygen saturations and 
pressures obtained during catheterization 
child (ease under general anesthesia and breathing 
100 per cent oxygen. Oxygen saturation blood 
right heart with saturation 
artery almost diagnostie this anomaly. 


studies reveal shorter ap- 
pearance time from the atrium than from the 
right ventricle pulmonary artery. Appear- 
ance time from the inferior vena 
shorter than from the superior cava, demon- 
strating the preferential shunting inferior 
caval blood through the foramen 


TREATMENT 

Prior the development technies 
bypass our experience, like that 
others, with attempts complete correction 
total anomalous pulmonary venous drain- 
age into the left innominate vein was unsatis- 
tempts effort was made side-to 
side anastomosis between the vertical anoma- 
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lous pulmonary vein and the small left atrial 
appendage. Not only was this technically dif- 
ficult small infants, but was also evident 
that even slight anterior displacement the 
dilated heart caused 
due traction the atrial septum and con- 
striction the patent foramen was 
thus evident that suecessful 
pair infants would possible only such 
manipulation was eliminated. Moreover, 
most these cases the size the 
anastomosis was inadequate, and complete oe- 
clusion the vertical anomalous pulmonary 
vein was not tolerated. Partial ligation this 
structure was usually resort. these 
cases attempt was made close the atrial 
successful, complete repair total anoma- 
lous drainage right-sided approach for 
the atriovenous anastomosis 21-year-old 
patient whom closure the atrial defect 
was accomplished closed technic. 
has apparently accomplished satis 
factory repair using hypothermia. 

Burroughs and using 
oxygenator 6-month-old infant, attempted 
side-to-side anastomosis between the 
venous trunk and the left atrium 
left side the mediastinum. right atriot 
omy was used close the atrial septal defeet. 
The patient died hours later pulmonary 
edema. July 31, 1957, employed for 
the first time method complete correction 
this anomaly which fulfills certain impor 
tant criteria for successful 
criteria include (1) use pump oxygenator 
provide cardiopulmonary function during 
the cardiac manipulations, (2) creation 
largest possible anastomosis between the com 
mon venous trunk and left atrium, (3) 
the septal defect and enlargement th: 
left atrial cavity ventral displacement 
the septum, and (4) complete closure th: 
vertical anomalous pulmonary vein emptying 
into the left innominate vein. 

The surgical utilized present 
cases total anomalous pulmonary venous 
turn into the superior vena cava consists firs 
exposure the heart and mediastina 
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septum reattached posteriorly and moved laterally enlarge the left atrial cavity. 


(b) the atriotomy repaired. 
the 


Right. Drawing showing completed 


ligated and the left atrial eavity 


structures through transverse bilateral thor- 
acotomy transecting the sternum. After incis- 
ing the pericardium and before any cardiac 
manipulation, preparations are made for 
diopulmonary bypass. Cannulation 
the superior and inferior venae 
vavae for venous outflow and the femoral ar- 
ery for return oxygenated blood the 
The vertical anomalous pulmonary 
‘ein temporarily occluded after complete 


ual repair the anomaly started open- 
widely the right atrium (fig. 7). The 
trial communication identified and the 


trial septum detached from the atrial wall 


aterally, that the opening enlarged. 
Vith the left atrium widely opened ample 
made parallel the direction 


‘he common pulmonary vein behind the heart. 


order obtain the largest possible anasto- 
the incision usually continued into 
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Left. Drawing showing surgical repair total anomalous venous drainage 
from the right side using temporary cardiopulmonary 


has 


(a) the right atrium 


The atrial septum detached posteriorly with 
anastomosis between the anomalous vein and the left atrium. 


The atrial 


avoids unnecessary displacement during 


The anomalous pulmonary vein 


been enlarged the venoatrial 


the right atrium. Finally transverse 
sion made the venous trunk and anas- 
tomosis created between the trunk and the 
posterior atriotomy (fig. comple- 
tion the anastomosis the atrial septum 
transposed ventrally and sutured such man- 
ner that the left atrial cavity increased 
size. The right atriotomy then closed (fig. 
7b). The final step consists intrapericar- 
dial ligation the vertical anomalous vein, 
thus restoring the pulmonary circulation 
essentially normal anatomie state (fig. 8). 


CLINICAL EXPERIENCE 


total patients with total anomalous 
pulmonary venous drainage into the innomi- 
nate vein have been treated surgically during 
the past years (table first were 
critically ill infants who were operated upon 
without pump oxygenator. both 
anastomosis was created, side side, between 
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the pulmonary venous trunk and left atrium 
Partial the verti- 
cal pulmonary vein partial ligature was 
used. both was poorly tolerated 
and the patients died pulmonary edema 
several hours later. Autopsy revealed rela- 
tively small unsatisfactory anastomosis 
underdeveloped left atrium. Pulmonary ede- 
was apparently produced the 
tion venous drainage from the lungs. 
neither these patients was correction the 
associated atrial septal defect attempted. 

The third patient was intensely cyanotic 
and intractable cardiae failure. Extreme 
cardiomegaly, hepatomegaly, and pulmonary 
edema were present this patient whose age 
far exceeded the average life ex- 
pectancy this anomaly. Preparations had 
been made for use the pump oxygenator, 
but the patient died during the preliminary 
exploration and before cannulations could 
made. This experience convinced that pre- 
liminary exploration and palpa- 
tion through the atrial appendage should not 
attempted these critically ill patients. 
Accordingly all subsequent patients imme- 
diately upon opening the chest the cannula- 
tions the superior and inferior venae cavae 
were done for venous outflow the pump 
oxygenator. The common femoral artery was 
intubated for return oxygenated blood 
from the pump oxygenator. Final assessment 
the configuration arrangement 
the anomalies was then accomplished with 
safety, since cardiopulmonary bypass could 
instituted signs distress ap- 

The first case complete 
tion total anomalous pulmonary venous 
drainage has been reported detail else- 
where. This patient year later develop- 
ing satisfactorily and shows progressive im- 
have been operated upon with complete 
rection the anomaly and all are clinically 
cured. 


appendage. 


SUMMARY 
Total anomalous drainage pulmonary 
veins complicated and serious congenital 
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cardiac anomaly. Usually prognosis poor, 
and until recently complete surgical correc- 
tion was not possible. Drainage the entire 
pulmonary venous return into the left innom- 
inate vein the most common type such 

Clinical features patients with this 
new method surgi- 
correction during cardiopulmonary bypass 
outlined which provides complete repair 
the defect. all patients operated upon 
this technic successful result 
tained. 


lesion are described. 


ADDENDUM 

Since this paper was submitted more patients 
with total anomalous pulmonary venous drainage 
into the left innominate vein have been operated 
the patients were years, years, and months. 
one the 6-year-old patients associated 
pure valvular stenosis was treated 
open valvotomy the time cardiopulmonary 
bypass. 

SUMMARIO INTERLINGUA 

Drainage anormal del integre systema pul- 
mono-venose complexe serie anomalia 
congenite del corde. Usualmente prognose 
pauco promittente, usque recentemente 
complete correction non esseva pos- 
sibile. Drainage sinistre vena innomi- 
nate typo plus commun iste anoma- 
lia. 

con iste lesion. delineate nove methodo 
correction chirurgic, effectuate con 
tion cardiopulmonar resultante com 
plete reparo del defecto. 
omnes. 


technica 
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Effects Periodic Mental Stress 
Serum Cholesterol Levels 


The effects examinations serum cholesterol levels were studied 
groups students. significant increase the mean total serum cholesterol 
levels were observed during examination periods compared control periods 
relaxation. These findings support previous reports the effects mental tension 


serum cholesterol levels. 


URING recent many factors have 

been found that apparently influence the 
development atherosclerosis. Factors such 
diet, sex, hormonal imbalance, heredity, and 
exercise are among those being studied most 
extensively the present time. There are 
several recent reports suggesting the possible 
role emotional stress still another factor 
Friedman, Rosenman, and 
ported serum cholesterols and 
decreases blood clotting times man sub- 
and co-workers? found evi- 
dence that serum cholesterol levels were ele- 
vated students during periods mental 
stress associated with examination schedules. 
the present paper further studies the 
effects periodic mental stress serum cho- 
lesterol levels have been carried out large 
group medical students. 


AND MATERIAL 


Total serum cholesterol values were determined 
groups freshman medical students 
scribed below. Blood samples were 
cholesterol determinations group male 
students during the middle the winter quarter 
medical school. This procedure was repeated 
the same group students during the first day 
final examinations the end the winter 
quarter. Blood samples were again drawn during 
the middle and the end the spring quarter 
group male students. Comprehensive 
final examinations were given the end the 
academic quarters. other examinations were 
given these students during the quarters. The 


This work was supported the Clayton Founda- 
tion for Research, Houston, 


ages the students ranged from years. 
Blood samples were the postabsorp- 
tive state, and total were de- 
termined the method Pearson, Stern, and 

Table records the results this experi- 
ment. During control periods the middle 
the quarters mean cholesterol values were 
213.0 and 215.7 mg. per cent. Mean values 
during the final examination periods were 
248.2 for the winter quarter and 239.4 mg. 
per cent for the spring quarter. For both 
during the final examinations was statistically 
down the total groups into the number 
students examination time showing changes 
+20 +59, +60 +89, and +90 mg. ner 
cent compared previous levels. 
the winter quarter per cent the student 
showed increase greater than mg. per 
cent examination time, and per ceni 
the students had increase over mg. per 
cent during the spring quarter. The greatest 
change serum cholesterol for single indi- 
vidual was increase from 150 295 mg. 
per cent. 

The exact relationship between elevated 
serum cholesterol levels and atherogenesis 
not understood the present time. The pro- 
duction hypercholesterolemia various 
perimental animals leads severe atheroscle- 
resulting from atherosclerosis appears 
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MENTAL STRESS AND SERUM CHOLESTEROL 


TABLE Serum Cholesterol Levels during Examination Periods 


Mean cholesterol 


Mean increase 


Percent increase 


No. of standard error of in cholesterol in cholesterol Significance 
Period* subjects mean (mg. %) (mg. % (mg. %) (p value) 
Control 
Exam. II 47 239.4+5.4 23.7 


*Period Winter quarter, Spring quarter, 1958. 


higher countries where serum cholesterol 
levels are relatively high than countries 
where cholesterol levels are 
mean cholesterol values for patients 
suffering from coronary disease are higher 
than for the population Thus any 
factor that leads the production higher 
serum cholesterol levels would appear 
worth studying possible factor athero- 
venesis. 


explained the basis dietary changes. 
Stress various types known produce 
endocrine changes experimental animals.* 
Since blood lipid levels are influenced consid- 
erably hormonal changes many types, 
endocrine during stress must 
considered possible cause changes 
serum cholesterol. The high incidence dis- 
eases resulting from atherosclerosis among 
business executives and others under constant 
pressure has led many individuals believe 
that causal relation exists between stress and 
these diseases. 


The present study suggests that emotional 
stress may one such factor producing 
increased serum cholesterol level some in- 
dividuals. Since quarterly final examinations 
are the only examinations given the insti- 
where this study was carried out, 
emotional tension among the students should 
maximum this time. During the 
the school quarters tension should 


Only recently has there been 

any acceptable evidence support this con- 

cept. More extensive studies are needed 

reveal the significance these preliminary 
observations. 

SuMMARY 

The effects quarterly final examinations 

serum cholesterol levels two large groups 

freshman medical students were studied. 

During the periods examinations studied 

the mean cholesterol levels were elevated sig- 

ported the nificantly over control periods relative re- 

The mechanism for the mental laxation. The groups and male 

serum cholesterol levels not im- students showed 16.5 per cent and per 

apparent. cent increase serum cholesterol levels dur- 


Friedman and 
reported that increases cholesterol ing winter and spring quarter examinations, 
respectively. 


The changes noted during 
the quarters show remarkable similarities 
cach other, the results this experi- 
when compared with those recently re- 


\ilues during occupational stress could not 


WinTeR 
QUARTER 


INTERLINGUA 


effectos final examines trimestral su- 


studiate duo grande gruppos studentes 

CHOLESTEROL (MG % CHANGE! CHOLESTEROL (MG % CHANGE) 

hensive final alte que durante periodos controlo re- 
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laxation relative. gruppos consisteva 
augmentos medie 16,5 pro cento re- 
seral durante examines trimestral 
berne primavera. 
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Medical Eponyms 


Adie Syndrome. William John Adie (1886-1935), Physician, Charing Cross Hospital 
and Royal London Ophthalmie Hospital, diseussed “Pseudo-Argyll Robertson Pupils 
with Absent Tendon Reflexes, Benign Disorder simulating Tabes The 
British Medical Journal 928-930 (May 30) 1931. 

wish draw attention benign symptomless disorder characterized pupils 
which react accommodation but not light, and absent tendon reflexes. 

“Five the six about describe came under notice the course 
few weeks; the condition therefore cannot very rare. Though harmless itself 
merits recognition often mistaken for manifestation syphilis the 
nervous system, with unfortunate consequences for the patients and their families. 

The true Argyll Robertson pupil reacts promptly and fully, often excessively, 
and dilates again soon the effort converge the visual axes 
relaxed. these cases the pupils show the so-called reaction; they not 
respond light; they contract very slowly through wide range during sustained 
effort converge, often remain small long after the effort ends, and, when they dilate 

“Tt seems more than probable that some cases with Robert- 
son pupils but normal tendon reflexes are examples milder form the same 
benign disorder that have here.” 


» 
— 


OBERT ADAMS described patient 

whose arterial pulses were not pal- 
pable (fig. 1), and this the first recorded 
case disease’’ that have been 
able find. The term recent time has 
been describe peculiar syndrome 
young women, usually Japanese, character- 
ized the absence arterial pulsation 
the arms and neck, often associated with cat- 
aracts and peculiar vascular abnormalities 
the retinae. The optic changes were described 
name, although the absence radial artery 
pulsations was mentioned only the discus- 
sion his report. Any disease the aortic 
arch, however, can produce similar picture 
absent arterial pulsation the arms and 
neck. Ross and used the term 
arch syndromes’’ describe these 
diseases and their effects. These authors 
found aortitis the common 
‘ause these syndromes Baltimore and 
‘onsidered atherosclerosis alone rare 

Experience the Massachusetts General 
suggests that atherosclerosis with 
vithout superimposed thrombosis more 
ommon cause this syndrome than gen- 
rally realized. the purpose this paper 
describe patients with pulseless disease 
discuss the etiology and the pathology 
‘ith particular reference patients 
autopsies were performed. 


METHODS 
Ten patients have been observed the hospital 
1952 and 1957. All these cases had 
absent diminished pulsations and blood 
ressure readings one both arms. addi- 


the James Homer Wright Pathology Laboratory 
the Massachusetts General Hospital, Boston, Mass. 
Supported part the Stephen Salisbury and 
Blake funds, and the Eli Lilly Company. 


The Aortic Arch Syndrome (Pulseless Disease) 
Report Ten Cases With Three Autopsies 


tion the usual clinical and laboratory investiga- 
tions the blood pressures were determined 
Korotkov vibrations over the brachial artery 
when these are indistinct inaudible ausculta- 
tion. Autopsies were performed the routine 
manner the patients who died the hospital. 
RESULTS 

The case histories the patients and the 
significant autopsy findings are presented 
below. Tables and summarize the 
cal features these cases. 

Case 54-year-old man was admitted 
March 1954, because attacks fainting. 
the years prior admission suffered 
dyspnea and substernal choking exertion, bi- 
lateral claudication, tran- 
sient episodes blindness, dizzy spells, episodes 
unconsciousness, episodes numbness and 
weakness the right hand, failing memory, and 
aphasia. Past and family histories were noncon- 
tributory. 

physical examination feeble pulsations the 
femoral and the dorsalis pedis arteries were the 
only pulses that were Blood pressure 
the legs was 160 systolic. The fundi showed 
normal disks, multiple microaneurysms, many 
peripapillary fusiform dilatations, and 
irregular venous dilatations with congestion and 
sluggish flow. The retinal artery pressure was 
17/13 mm. O.D. and mm. O.S. with 
insignificant pulse pressure. Speech was slow and 
hesitant, words were misused, and 
syllables were reversed. 

Laboratory examinations blood and urine 
waves leads II, III, and aV, with upright 
waves. X-ray the chest showed calcification 
dilatation the aorta. Intravenous pyelogram 
was negative. The Hinton test for syphilis was 
negative. 

Under hypothermia 
the innominate and left common artery 
was performed (fig. The innominate and left 
common arteries were found 
proximally, with blood flow through the former 
and little through the latter. After thrombendar- 
terectomy, flow was good through the left common 
but the innominate artery thrombosed 
almost immediately. bypass arterial shunt was 
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TABLE 1.—Clinical Data 
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siblings had diabetes. 


then placed between the ascending aorta and the The left common artery the site 


right common carotid artery. The patient tolerated incision was patent. The left internal carotid 
the procedure well, but during the warming phase artery its proximal was obstructed 
fibrillation occurred. thrombus through the center which 
massage was instituted after min- was lumen mm. diameter; the wall 
utes, and the heart began beat spontaneously the vessel this region was focally 
after 344 hours manual massage and electric The proximal em. the left artery 
The patient regained full consciousness with thrombus with central lumen mm. 
regular and good pulse, but then diameter; the wall this region 
gressive respiratory difficulty from left ventricular and The vertebral arteries were 
failure and died acute pulmonary edema patent, soft, and about twice normal 
hours postoperatively. visceral branches the aorta 
autopsy the ascending aorta and the arch plaques but significant obstrue- 
the aorta showed numerous, lipoid plaques tion. 
ing per cent the surface the arch and Microscopic examination 
ascending portion; the intima was ulcerated over through the aorta and its branches showed severe 
plaque, 1.5 em. diameter, proximal the innom- atherosclerosis, but syphilis other arteritis. 
inate artery and adjacent the site the graft. The the left internal carotid and 
The aortic valve and coronary ostia were normal left arteries showed organized, 
and there was dilatation the thrombi severely atherosclerotic vessels, with 
aorta. The abdominal aorta was severely athero- many pigment-filled macrophages the subelavian 
sclerotic with many large, plaques thrombus and few the internal carotid throm 
ered with thin plate red-brown bus. The innominate artery was occluded 
the descending thoracie aorta, iliac, and femoral recent antemortem thrombus. 
arteries were slightly The heart weighed 520 Gm. and showed sign- 
streaks. massage. There was 
The entire innominate artery was sclerosis the coronary arteries with 
red-brown, shiny, slightly adherent, granular complete, old the anterior 
thrombus. Its walls were and the left coronary The 
beneath the thrombus were streaks fatty ma- several other portions the coronary 
terial. The right common carotid artery showed were reduced half. the 
single lipoid streak. The right internal showed interstitial and perivascular 
artery showed and plaque The brain weighed 1,350 Gm. The cerebra 
that narrowed the lumen about per cent. The vessels were free atherosclerosis. Gross 
homograft connecting the ascending aorta the examination the 


right common artery was patent. multiple small more 
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left ventricular hypertrophy. 


LBBB, left bundle-branch block. 


than the right, located chiefly the cortex 
ipplied the middle cerebral artery 
vatershed zone” between this artery 
iterior and posterior cerebral arteries. The area 
pplied the posterior cerebral 
tery was 

The vessels the retina showed innumerable 
icroaneurysms well fusiform dilated vessels 
ought veins (fig. 3). 


Case laborer, was admitted 
the hospital October 1953 complaining severe 
shortness breath for month. 

Over 10-year period, the patient suffered 
bilateral intermittent and coldness 
the feet and the right leg for which 
bilateral lumbar sympathectomy and later right 
midthigh amputation were performed. Thereafter 
angina pectoris developed, and cardiae enlarge- 
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mained for six weeks, with little alteration his 
symptoms, except that his strength was observed 
declining daily and his breathing becoming more 
difficult his rest during the night was still more 
during the entire this distressing 
period, pulse was felt any artery the 
although daily made the most careful 
examination, was vain. 

Fic. From ease report Mr. Robert Adams 
published the Dublin Hospital Reports 1827. 
68-year-old physician, whose pulses 
disappeared after attack chest pain, and who 
died weeks later. 


ment and absent peripheral arterial pulsations, 
except possibly for weak right pulsa- 
tion, were observed. 

The patient’s father had died age and 
his mother the age 52, each “heart 
attack.” 

physical examination Cheyne-Stokes breath- 
ing was striking, the blood pressure was unobtain- 
able either arm, and pulsations could 
felt anywhere the body except over the 
abdominal aorta. The disks appeared dis- 
outline, and there was arteriovenous 
nicking. The arterioles, however, 
obliterated slight pressure the eye. His 
vision was good each eye. The neck veins 
were not distended the upright position and 
did not pulsate. The heart was enlarged em. 
the left the line and mur- 
murs were heard. The liver extended 
breadths below the costal margin the epigas- 
trium and was There was 
midthigh amputation. Responses complex 
mands were delayed, but there was definite 
motor sensory abnormality, and the reflexes 
were normal except for absent abdominal reflexes. 

Laboratory studies were not significantly ab- 
normal except for the electrocardiogram, which 
waves and and changes suggested pre- 
vious posterior myocardial Blood Hin- 
ton tests for syphilis were negative 

Severe Cheyne-Stokes breathing and dyspnea 
persisted without relief. the third hospital day 
venous time with Decholin was 
seconds with fair endpoint. Approximately 
minutes later, developed severe respiratory dis- 
tress with cyanosis, rapid breathing, tachyeardia 
130, and cireulatory collapse, and died within 
minutes. This episode was considered 
fatal drug reaction sodium 

Autopsy revealed severe extensive atherosclerosis 
the aorta with much intimal 
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Fig. The extent (black) and 
operation. 


ing the whole aorta (fig. The aortie cusps 
and coronary ostia were normal and the ascending 
aorta was not dilated. The origins the innom- 
inate, left common and left subelavian 
arteries were adherent red-brown 
thrombus (fig. 5). The entire innominate artery 
showed severe atherosclerosis and with 
extending the origins the right 
subelavian and common whose origins 
were narrowed slits. Beyond this point the 
vessels were soft and patent. The left common 
and left subelavian arteries were almost 
completely their proximal portions 
common above the clavicle and the left 
subelavian and its distal branches were soft 
patent. The distal abdominal iliac, 
and left femoral arteries were completely 
rubbery, dark yellow clot. 
ination the aorta showed severe 
The innominate and left common 
were markedly atherosclerotic and 
old organized thrombus. 

The heart weighed 530 Gm. and extensive 
infarets were found the interventricular 
and posterolateral left ventricle. Recent 
thrombi were present the lateral wall and 
the left ventricle and the right atrial appen: 
age. There was severe coronary atherosclerosi 
the lumens being reduced pinpoint size mai 
areas. Microscopically old and exte 
sive recent infarction (about hours old) 
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(Courtesy Dr. Taylor Smith.) 


found the lateral left and the right 

The brain weighed 1,250 Gm. Multiple small 
friable and slightly discolored areas infaretion 
the and white matter the 
superior medial region both cerebral hemi- 
spheres were found that were varying age and 
ranged size from half gyrus minute 
areas. These lesions were distributed 
the “watershed areas” the anastomosis between 
the anterior cerebral arteries and the middle 
cerebral arteries and between the middle 
terior cerebral arteries, suggesting that they were 
due diminished pressure. Many 
the lesions consisted microglia rather 
than more severe infarction also 
suggesting markedly diminished, but not com- 
pletely deprived blood supply. 

Case 54-year-old unmarried plumber, was 
idmitted July with serotal swelling 
for week. Three years earlier developed 
ntermittent and femoral arteriograms 
showed obliteration both profunda femoris ar- 
and the left superficial femoral artery. 
femoral arterial homograft gave 
improvement but thrombosed after 


nonths and left midthigh amputation was neces- 
ary later, 


The retinal vaseular system was injected with dye illustrate the small vessels 
with frequent microaneurysm (A) and fusiform dilated vessels (V), thought veins. 


examination the blood pressure 
was 150/90 the right arm, and pulse 
blood pressure could obtained the left arm. 
Both earotids, the right radial, both femoral, and 
the right dorsalis pedis arteries were normal. The 
right popliteal tibial pulsations 
not The right was swollen, 
red, warm, and tender. 

The urine showed albumin. white 
were seen the urinary sediment. The 
hemoglobin was 11.2 Gm. per cent, and the white 
blood count was 20,500 with per cent neutro- 
phils. and azotemia were present and 
myoeardial infaret. X-ray the chest showed 
with abnormality the aorta. 
Blood Hinton tests for syphilis were negative 

the ninth hospital day right 
was performed and acute and epididymitis 
with due coli were found. The 
patient progressively uremie following 
surgery and died the eighteenth hospital day. 

Autopsy showed severe atherosclerosis involving 
the entire aorta. Large ulcerated atherosclerotic 
plaques, with mushy red-brown grumous material 
their bases, involved about one fifth the 
aorta and were most marked the distal 
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thrombosis (stippled) ease 


plaques were thickened, 
streaks. The aortic valve and coronary ostia were 
normal, and the ascending aorta and were 
not dilated. The origin the left common carotid 
artery was narrowed slit and the 
elavian artery was occluded near its 


and abdominal aorta. 


atherosclerotic plaques (fig. The innominate 
artery was relatively free atherosclerosis. The 
fatty thrombus and the remaining 
showed severe atherosclerosis. 

Microscopie examination showed severe athero- 
with evidence syphilis other 
arteritis. The left subelavian and left 
carotid arteries were almost oceluded severe 
atherosclerosis with superimposed, organized and 
canalized ‘thrombus. 

The heart weighed 600 Gm., with thick left 
ventricle. area old fibrosis involved the 
posterior left ventricle and septum and there was 
questionable mild old rheumatie mitral valvulitis. 
The coronary arteries showed diffuse atherosclero- 
sis with old the right 
artery midway its course. 

The kidneys weighed Gm. each and showed 
nephrosclerosis, and healing 
lower nephron nephrosis. 

The brain weighed 1,300 Gm. and the cerebral 
vessels showed minimal atherosclerosis. 
examination showed multiple small areas 

Case 54-year-old woman was admitted 
December 1952, because aphasia. 

Seven months earlier blood pressure was 
obtainable either arm. Three months prior 
admission she developed pain the right eye, 
poor vision, unsteadiness, slight aphasia, and 
thick speech. 
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Three siblings had diabetes mellitus. For many 
stopped years previously. 

was the left radial and 
brachial arteries, the left carotid artery, and both 
posterior tibial arteries could not 
Pulsations the right carotid artery were felt 
some observers but not others 
femoral arteries and dorsalis pedis 
sated. Coarse rales were heard 
The left pupil was slightly larger than the right 
and was irregular and there was right homony- 
mous hemianopsia and sustained nystagmus 
lateral gaze. Hearing was decreased the right 
Coordination was slow the right. She 
was disoriented time. She could 
follow simple commands but not complex ones. 
Speech was slurred and she had anomial aphasia 
which she was aware. 

Abnormal laboratory findings included 
cell count 17,000 and serum cholesterol 
mg. per cent. x-ray the heart, aorta, 
the and skull were normal. Lumbar puncture 
was negative but pneumoencephalogram showed 
ventricular dilatation due cortical atrophy. 
electrocardiogram showed posterior myo- 
cardial infaret. Hinton tests blood 
brospinal fluid were negative. 

The patient’s condition changed little during 
her hospital stay and for the subsequent years 
except for leg amputation. 

Case male clerk suffered over 
cation, recurrent episodes visual loss and pain 
the right and finally episodes tingling 
the left thumb and weakness the left arm. 

The blood pressure was 160/80 the left arm 
pulsation was felt the right arm right 
neck below the femoral arteries. 
sure the right arm the 
was mm. systolic. The left carotid 
and radial arteries pulsated normally. 

Examination the urine and blood was normal. 
the serum cholesterol was 280 mg. per cent, 
faret, and the blood Hinton test for syphilis 
negative. 

After long period anticoagulant 
there was good subjective improvement, and weak 
pulsations were palpable the right radial and 
carotid arteries. 

Case 70-year-old man with diabetes 
for years and congestive failure for 
had blood pressure either arm. 
sations were felt both radial arteries, but 
were pulsations the dorsalis pedis and pos 
was heard the apex. There was mild pitting 
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Top. Case Region origin the innominate, left common and left 
subelavian arteries viewed from the inside the aorta. Note the dark areas that represent 


recent red and brown thrombus formation (4). 

Fig. Bottom. Case The innominate (4), left common earotid (B) and subelavian (C) 
arteries cut section close their origin from the aorta. Note the severe athero- 
sclerosis and thrombosis that nearly the 
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edema both ankles and free fluid the 
abdomen. 

The urine was normal. The fasting blood sugar 
was 231 mg. per cent. Two blood Hinton tests 
for syphilis were negative. intra-arterial 
puncture the blood pressure was found 
140/70 the right arm. 

The patient died months later another 
hospital. Autopsy revealed severe 
atherosclerosis. The the were 
“tortuous and but patent.” There were 
severe coronary atherosclerosis and extensive myo- 
cardial fibrosis. There was evidence syphilis. 

Case woman had absent blood 
pressure both arms for years. 
examination the blood pressure was 
the right leg. pulsations blood pressure 
could found the arms. There were bilateral 
carotid, femoral, and popliteal pulsa- 
tions. Physical examination was otherwise unre- 

The urine and blood were normal. X-rays 
the chest showed and tortuous 
and aorta. X-ray the ankle showed 
old trimalleolar fracture the right ankle 
and Paget’s disease the left with 
calcification the arteries this region. 
electrocardiogram suggested left 
pertrophy and blood Hinton test for syphilis 
was not recorded. 

The patient died home years later, allegedly 
“stroke.” autopsy was performed. 

Case woman had episode 
chest pain lasting few minutes years before 
admission. that time chest x-ray showed 
diomegaly and her blood pressure was said 
more than 200 systolic. One year prior admis- 
sion she noticed increasing dyspnea exertion 
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and gain weight, relieved temporarily 
mereurial injections. 

Four six months prior 
developed anorexia and loss weight. Four 
weeks before admission she was given digitalis. 

Her parents died their middle 70’s 
nary thrombosis did brother age 
siblings were alive and well. 

Pulsations were not obtainable either arm 
brachial, radial arteries. Both carotid arteries 
had pulsations. Both femoral arteries 
had poor pulsations and pulsations were absent 
below them. 

The heart was enlarged 3.5 em. the left 
the line and the apex beat was 
heaving. Dullness and rales were heard both 
lung bases, and there edema the 
legs. 

Examination the urine and blood 
tive. The nonprotein nitrogen varied from 
114 the cholesterol was 327 mg., 
protein-bound iodine was 1.3 gamma per 100 ml. 
The radioactive iodine uptake was per cent. 
The basal rate was —16. 

Chest x-ray and fluoroscopy revealed greatly 
enlarged heart with poor pulsations. The aorta 
was negative. electrocardiogram showed left 
bundle-branch block. The blood Hinton test for 
syphilis was negative The blood 
pressure the machine was 150/120 
the right arm. diagnosis myx- 
edema was not made although the laboratory data 
suggested hypothyroidism. 

The patient was treated for cardiac failure, but 
she died after month; autopsy 

Case 50-year-old woman noted for year 
museular weakness and fatigue, particularly the 
arms, usually after walking block. Approxi- 
mately months later she noted transient episodes 
complete blindness the left eye reeurring 
several times daily, unrelated episodes pares- 
thesia the hands, nose, and mouth, and aching 
substernal chest pain, coming twice 
week, 

The hands and feet were warm and red 
examination while the face appeared somewhat 
cool and clammy. brachial, radial 
pulses were felt. The femoral pulses 
pable. The blood pressure both legs was 
blood pressure could obtained 
either arm the usual methods. The arm blood 
pressure indirect machine wa: 
60/45 (fig. 8). bruit and thrill wer 
noted over the right above the clavicle. 

The urine and blood were normal. The serun 
cholesterol was 394 mg. per cent. toler 
ance tests showed diabetic curve. X-ray 

chest showed slightly elongated 
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demonstrated nonspecific T-wave 
changes. The blood Hinton test for syphilis and 
the treponema pallidum immobilization test were 
positive. The cerebrospinal Hinton test for 
syphilis was negative. 

The patient was treated with penicillin, strict 
low-fat diet, and Dicumarol. Two years later, 
angina pectoris intermittent claudication, 
ual were less prominent than before. 
this time showed faint pulsation 
the right radial artery and blood pressure 
the right arm 90/70. 

Case 10. 46-year-old woman years prior 
admission gradually developed mood 
ality changes, with depression, confusion, poor 
memory, and weakness and stiffness the right 
arm. About months prior admission after 
attempt suicide she was found con- 
fused and dysarthrie with mood lability. this 
time she had right homonymous hemianopsia 
and right monoplegia. Cerebrospinal 
pressure, skull x-rays, pneumoencephalogram, 
weeks later episode syneope occurred 
following which atrial fibrillation and poor pulses 
the left arm were noted. 

Five days before admission she had episode 
diately before admission she had syneope 
again, 

Her father died “angina” and the mother 
died stroke, both unknown age. One 
sister was alive and well. 

examination the pulse was and 
regular, the blood pressure was 140/90 the 
right arm, 80/60 the left. The left common 
artery did not pulsate. There was thrill 
ver the right earotid. The left radial 
ind femoral arteries pulsated poorly and the right 
artery could not felt. Crackling rales 
vere heard both lung bases. There was 
murmur the base the 
eart. bruit was present over the 
ntire abdomen. 

The patient was confused and disoriented. Her 
was poor. She named objects and did 
imple ealeulations poorly. There was 

the left eye. The right eye 
some arteriovenous nicking and tortuosity 
the vessels. The right arm was weak and 
pastie. The right plantar response was extensor. 

Laboratory examinations revealed albuminuria, 

levated white cell count admission 23,000 
and serum cholesterol 354 mg. per 
Hinton test for syphilis was 


X-rays the chest admission showed pulmo- 
ary edema, which cleared days later. The 
eart was borderline size and the aorta was 
Marked the abdominal 


patient The appearance and dis- 
the Korotkov vibrations are superim- 
posed the pressure curve from the pneumatie 
The tracing read from right left and the blood 
pressure 6/4.5 em. Hg. 


aorta was seen. The left kidney did not fill 
showed left ventricular hypertrophy 
spread S-T depression and T-wave inversion. 

The patient complained intermittent abdom- 
inal pain and later suffered marked dyspnea and 
left chest pain. Pulmonary congestion 
and left pleural effusion were found. Her 
failure improved somewhat but she died home 
weeks later and autopsy was not performed. 

While atherosclerosis and thrombosis the 
internal carotid fairly athero- 
the arch the aorta with 
sion the great vessels rare judged 
reports the literature. 
cases atherosclerotic occlusion the 
mon artery extending the aorta 
have been have cases with 
diminution absence pulsation either 
Clinical cases with involvement more 
the great vessels atherosclerosis are even 
more rare only eases being 
agree with Ross and MeKusick that Bit- 
case not clearly due 
sis. The only autopsied case 
the great vessels due solely atherosclerotic 
that will stand analysis 
that Abrams and but even this 
ease underlying syphilitic aortitis 
completely excluded the basis the data 
presented. patient ‘‘had one 
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time been sailor, had lived intemperately 
and had and autopsy had di- 
lated ascending aorta; microscopic exami- 
was made. Two other cases sometimes 
should rejected such, one case** 
there was extensive panarteritis and me- 
dial degeneration and the extensive 
elastic degeneration and fragmentation. Dis- 
secting aneurysm the aorta may have been 
the disease case, but there was 
description the arch vessels. 

have doubt that atherosclerosis and 
thrombosis was the cause the disease our 
autopsied patients had severe 
diffuse atherosclerosis, intermittent claudica- 
tion, and coronary heart disease. Despite in- 
tensive search there was evidence aor- 
Although thrombus was present the 
left ventricle case and this might suggest 
embolic origin the occlusions, the histo- 
logic appearance the occlusions the great 
vessels indicated that they had preceded the 
thrombi the heart. 

can only guess the etiology the 
remaining cases. Case was the only instance 
with positive tests for syphilis and 
may represent syphilitic aortitis. The remain- 
ing cases illustrate the difficulty diagnosis 
without the benefit autopsy. There 
evidence generalized atherosclerosis, 
tors predisposing atherosclerosis, most 


them and consider that they 


due atherosclerosis, but syphilitic aortitis 
other more obscure forms aortitis cannot 
excluded without complete 
had laboratory evidence myxedema, 
which may have been responsible for her 
large, poorly pulsatile heart and could have 
predisposed 

The family histories these patients 
obtained from the hospital records are in- 
terest and indicate high incidence coro- 
nary heart disease. the total parents 
died coronary heart disease and more 
were thought have died coronary disease. 
None the parents was listed having dia- 
betes and only was said have elevated 
blood pressure. There were siblings and 
the siblings were known have coronary 
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disease and more thought have coronary 
disease. Four siblings were known have 
diabetes and were said have elevated 
blood pressure. 

thought that the disease the same 
the autopsied cases occurs people with 
atherosclerosis although the element 
bosis was prominent. The only unusual fea- 
ture these patients seemed the location 
the atherosclerosis and thrombosis 
volve the arch the aorta particularly 
the ostea the large gross asso- 
thrombosis and atherosclerosis 
these autopsies can used support Du- 
concept that thrombosis 
being occasional complication 
sclerosis, important factor its patho- 
the blood was not done. 

The sex incidence the cases reported 
here equal, indicating that the disease does 
not have predilection for either This 
distinet contrast the that 
seems affect the people Japan 
and that predominantly disease affecting 
females (111 females and suggest 
ing inherited sex-linked factor. 

The this group diseases 
the aortic remains The 
are similar because they affect the 
same anatomic The pro- 
duced may vary slightly because the under 
disease example, the aortic 
arch syndrome occurs Japan 
also include the facts that the patients 
usually young, female, have strongly posi 
tive tuberculin test, and elevated erythro 
sedimentation rate. The best term 
the whole group would appear 
arch syndrome’’ and would describ 
our cases ‘‘the aortic arch syndrome, 
atherosclerosis and thrombosis’’ (cases 
and 3), ‘‘probably due syphilis 
(case 9), and ‘‘of unknow 
etiology, possibly (remainin 
cases). Many other names have been use 
Of thes 
one the best, but perhaps the innominat 
artery should not excluded th: 
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striking term, has already been criticized. 
since there are only few 
which pulses cannot felt and 
pulses the legs are often easily palpable. 
believe that even the cases 
where pulses were not palpable, 
pulses would detected the machine men- 
tioned above. The disease 
rather than The eponymous use 
since Adams! described the first case. 

second problem the term used de- 
the aortic arch syndrome 
arteritis young females. The most com- 
monly used term pulseless dis- 
but this disease neither Japa- 
nor pulseless, seems poor 

Qur attention was drawn the striking 
symptom intermittent blindness (amauro- 
sis fugax) cases 1,5, and this 
related exertion and case was 
the side the completely carotid 
artery. Case was observed attack and 
stasis the retinal arteries and veins was 
seen then. This symptom would thus appear 
due transient ischemia the and 
due the diminished blood flow the oph- 
those described Japanese pulseless dis- 
and they may represent changes due 
diminished retinal blood pressure. The eye 
findings this patient and the changes 
found autopsy and their significance are 
described detail later.** 


TREATMENT 

Various forms treatment have been used 
the arch syndromes sur- 
and combination the 
ast Fairly good results have been 
for with which 
vould agree. The progress the disease was 
our cases that have been kept 
long-term anticoagulant therapy; these 
perhaps even improved slightly, with 
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pulsation appearing previously clinically 
nonpulsatile vessels. Case also was treated 
for syphilis, however, and was given low fat 
diet; while she was definitely improved, 
not possible decide which method treat- 
ment was responsible. The 
tion fat with weight reduction may also 
help patients with hypercholesteremia. 


SUMMARY 

Ten patients are presented whom absent 
arterial pulsations were noted both 
arms. Six patients also had absent carotid 
arterial pulsations both sides. 

The blood pressure was determined satisfac- 
torily machine devised record the 
vibrations. This indicates feeble 
arterial pulsation spite inability pal- 
pate them clinically. 

Three autopsied cases showed severe ath- 
erosclerosis with superimposed thrombosis. 

Long-term anticoagulation used 
tients for long years seemed result 
some improvement. 


SUMMARIO 

presentate patientes qui absen- 
tia pulsation arterial esseva notate 
ambe bracios. Sex del patientes habeva etiam 
absentia pulsation del arteria carotidie 
ambe lateres. 

tension sanguine esseva determinate 
satisfactorimente per medio machina 
construite pro registrar vibrationes 
Korotkov. Iste methodo reflecte 
sationes arterial despecto del facto que 
illos non clinicamente palpabile. 

Tres necropsias monstrava sever 
rosis superimposition thrombosis. 

Medieation anticoagulatori, usate del 
patientes durante periodos usque annos, 
pareva resultar certe melioration 
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Blood Pressure and Obesity 


overweight are related. 


Previous surveys have shown that height observed blood pressure and degree 
However, excess weight does not necessarily mean fat 


and the possibility error the measurement blood pressure due variations 


the size the arm has not been excluded. 


The present survey, taking these factors 


into shows that blood pressure influenced the total bulk the body but 


not especially fat except insofar contributes total bulk. 


tion the findings offered. 


WIDELY accepted that hypertension 

more common among the obese than 
mong the lean and that positive relation- 
hip exists between the level blood pressure 
and the degree obesity. The evidence upon 
vhich these common beliefs are based comes 
largely from numerous surveys that are fully 
there are several reasons 
why the conclusion that obesity and hyper- 
are related should not accepted 
readily. 

Age has important influence blood 
pressure and care must taken analyzing 
observations avoid confusion due differ- 
age, even within relatively narrow 
groups. Height and weight are obviously 
and seeking the true relationship 
‘tween blood pressure and weight, bulk, 

the body, proper heed must paid 
height among individuals. This 
not easy and the problem not satisfactory- 
weights using the ponderal index 
bulk, weight per unit Then 
ere the difficulty relating the 
our ordinary method measuring blood 
essure gives readings that are falsely high 
the arm big. 


Since big people gener- 
have big arms, this error will exaggerate 
true association that might exist between 
and blood pressure. analyzing the 


“rom the Clinical Research Department, Kanematsu 
stitute, Sydney Hospital, Sydney, Australia. 


possible explana- 


results survey among more than 17,000 
individuals, and drew the 
that age has very marked 
ence blood pressure, whereas the influence 
weight, relative age and height very 
small. Indeed, when corrections were made 
for the probable errors attributable size 
arm, the small number subjects which 
arm circumference was measured, seemed 
that weight, obesity, had significant ef- 
fect blood pressure. 

Thus, factors likely obscure the true 
relation between obesity and blood pressure 
are age, height, and size arm. pre- 
vious surveys, knowledge, have taken 
into all thesé factors, nor 
fourth very important factor, obesity itself. 
has always been assumed that excess weight 
measure excess fat. 

have been interested reexamining the 
question obesity and blood pressure, among 
the natives New Guinea® well 
Australian taking into account these 
factors. Skinfold thicknesses have 
Neither the amount fat nor the total bulk 
the body had any demonstrable influence 
blood pressure the natives. Austral- 
ians, the other hand, blood pressure was 
related over-all bulk but not apparently 
obesity per se. This latter conclusion was 
somewhat indefinite because the 
wide age scatter and unsatisfactory 
site for skinfold measurements. These draw- 
backs have been avoided the survey which 
forms the subject the present report. 
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TABLE Coefficients 


WHYTE 


Sys 

Diastolie 

B.P. +.583* 
Age 
Height +.127T 
Weight +.419* +.373* +.150T 
Arm 

ference 
Fat +.347* +.306 +.094F 
Serum 


*To per cent level probability. 

per cent level probability. 
per cent level probability. 


METHODS 

Observations were made 
healthy men, years age. Height, with- 
out shoes, the nearest inch was recorded, and 
weight, allowing for clothes, was recorded the 
nearest pound. Cireumference the right upper 
was measured centimeters. Subcutaneous 
fat was measured the width, the nearest mil- 
limeter, the double fold skin and 
neous fat that could pinched each 
over the triceps, and over the 
inferior angle the Measurements are 
valid only for the purpose making comparisons, 
since the spring calipers which were 
spherical contacts and their closing pressure va- 
ried with thickness. The sum measurements 
made the sites was used index fat- 
ness. 

Blood pressure was measured the sitting po- 
sition from the right arm with aneroid type 
machine, which was frequently checked against 
mercury manometer. The cuff was em. wide and 
the type fitted with metal braces and clip. 
Pressure was recorded the nearest even number 
millimeters, the diastolic being taken the point 
disappearance sound. Blood pressures were 
means basal, most the subjects were 
prospective donors blood. has been assumed 
that the obese and the lean did not differ their 
reaction the the examination. 

sample blood was taken the conclusion 
each subject’s donation blood, and serum 
cholesterol was measured the method Abel 
and The serum cholesterol level was 
also measured before blood donation subjects 
and found 2.8 per cent higher than the post- 
donation level. 

RESULTS 

Average values found this series, to- 

gether with standard deviations, were fol- 


+ .003T +.698* + 


lows: age 27.5 4.9 years, height 69.0 
inches, weight 159.8 22.6 pounds, cireum 
ference arm 28.3 2.5 fat measure 
ment 38.0 14.6 mm., systolic blood pressur: 
132.5 15.3 mm. Hg, and diastolic 
80.6 11.2 mm. Hg. The total fat measure 
ment was made abdominal fat 15.7 mm. 
arm fat 10.1 mm., and fat over the scapula 
12.2 The average weight relative age 
and height was 107 per cent the 
drawn from the tables the Metropolitan 
Life Insurance per cent ob- 
servations fell between the limits and 
134 per cent. 

The coefficient correlation for each pair 
significance these coefficients obscured 
the fact that they take account only at- 
tributes while ignoring all others: the 
cient made contributions from cor- 
relations involving the hidden attributes 
well the true correlation between the 
nated attributes. parti: 
correlation coefficients and regression 
tions were calculated test the truth 
principal relationships question. 


reason 


Blood Pressure and Body Weight 


The simple correlation coefficients 
strong correlation between blood 


and body weight, illustrated figure 

However, weight also related heigh 
fatness, and circumference the arm, pos 
tive relationship between blood pressure 
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PRESSURE AND OBESITY 


WEIGHT 


FAT 


WEIGHT 


Left. The simple coefficients correlation between blood pressure and body weight, 


and blood pressure and body fat togethér with appropriate levels probability. 
columns refer the systolie and the open columns the pressure. 


The solid 


Right. The coefficients partial correlation between blood pressure and body 


any these other features could causing 
weight blood pressure. 
exert influence. 


Age appeared 
When allowance was made 
for the possible influences age, height, fat- 
and size arm, there still remained 
significant relationship between blood pressure 
body weight that was significant 
per cent level probability (partial corre- 
lation coefficients were 0.243 for systolic and 
for diastolic pressure). This illus- 
trated figure and means that blood pres- 
sure would expected increase with body 
weight population men who were 
age and height and had the same size 
arm and thickness subcutaneous fat. The 
size the coefficient when these 
factors were taken into account was due 
the influence size arm, partly 
height, and not all age and fatness. 
\nother indication the relative impor- 
the influence each these factors 
blood pressure comes from the regression 
When each the variables ex- 
its ‘‘normalized’’ form, that is, 
from its mean divided the stand- 
deviation, the regression coefficients are 
analogous partial correlation coeffi- 
and prove measure the relative 
each item. The best fitting 


when age, height, fatness, and size arm are held constant; and between blood pressure and 
fatness negative coefficient) when age, height, weight, and size arm are constant. 


linear relationships expressed these terms 
were found follows: 
pressure +0.513 (weight) 0.004 (age) 


0.272 (height) 0.086 (fat) 0.133 (arm 
size) +0.241) 

pressure +0.482 (weight) 0.028 (age) 
0.292 (height) 0.122 (fat) 0.165 (arm 
—size) +0.220) 

With the other variables being held constant, 

obvious that weight exerts the greatest 

influence blood pressure. The negative 
not the absolute body weight, but rather 
weight relative height that the important 
factor. When the data were analyzed other 
ways, was found that the best index 
body bulk relative height was given the 
body weight/height. The partial cor- 
relation coefficients and regression coefficients 
derived using this index were just sig- 
nificant when weight and height were in- 
cluded separately. 

Expressed ordinary units, the regression 
equations became 


pressure (mm. Hg) 165 0.35 weight 
0.01 age (yr.) 1.55 height (in.) 0.09 
fat (mm.) 0.81 arm size (em.) 

pressure (mm. Hg) 111 0.24 weight 

0.06 age (yr.) 1.22 height (in.) 0.09 

fat (mm.) 0.73 arm size (em.) 
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Blood Pressure and Circumference the Arm 


Although the simple correlation coefficients 
implied that blood pressure measured the 
ordinary way was higher subjects with 
larger arms—as would expected view 
the observations made Ragan and Bord- 
ley*—the association lost when the 
possible other factors was ex- 
cluded. With constant age, weight, height, 
and fatness, the partial correlation coefficients 
for the relations between arm circumference 
and systolic pressure (+0.097) and between 
the arm circumference and diastolic pressure 
(+0.120) were not significant. must 
concluded that arm and blood 
pressure, measured this group men, 
were unrelated. important factor here 
might the type which was used—one 
with metal braces and clip and not the com- 
moner sleeve type. the magnitude any 
between true intra-arterial pres- 
sure and observed pressure was directly re- 
lated the the arm the 
results would imply that the true pressure 
inversely with the size the arm. 
This seems unlikely. 

The the arm men 
this study could predicted reasonably well 
from the height and weight: arm cireumfer- 
ence 179.4 2.4 height (in.) 0.1 


Blood Pressure and Body Fat 


Here, too, the simple correlation coefficients 
highly significant positive rela- 
tionship (table and fig. However, when 
age, height, weight, and size arm were held 
constant, the partial correlation coefficients 
became insignificant (—0.060 for the 
and —0.084 for the pressure), il- 
lustrated figure 

The insignificant influence fatness 
blood pressure, all other variables being held 
constant, also evident from the regression 
equations mentioned previously. 


Serum Cholesterol 


The average level serum cholesterol 
this series and the standard deviation were 
214.7 42.7 mg. per 100 ml. The cholesterol 


WHYTE 


height, and weight. the partia! 
correlation the with 
(+0.091), weight (+0.135), 
height (+0.129) became unimportant but 
significant relationship (to per cent leve 
probability) with age remained (+0.264) 
There was evidence that the cholestero 
level was related the thickness subeu 
taneous fat the blood pressure. 


Two conclusions drawn from the ob- 
servations made this study are quite clear- 
cut. The first that fhe bigger and heavier 
man is, relation his height, the 
will his blood pressure. This the 
most surveys have concluded. The second 
conclusion that the composition the 
excess weight immaterial: the 
bulk that counts, muscle fat. Com- 
monly, course, fat. 

what extent blood pressure 
changes weight? Assuming that the 
results this survey can applied any 
one individual whose weight changing, 
the pressure would expected 
weight. This assumes there have been 
concomitant changes age, height, 
take into consideration 
the average increase size arm 
expected with this gain weight, then 
rise observed systolic and pres- 
tively. The influence weight 
greater than what has been reported 
the complete lack 
blood pressure and body bulk natives 
New Guinea.® 

Why should blood pressure increase 
body weight? The following argument le: 
rather fanciful, though perhaps 
explanation. When weight increases, the 
tissue increases and there incre 
the expenditure energy and the dem: 


BLOOD PRESSURE AND OBESITY 


for blood. The vascular bed and the 


output must increase: output seems 
related surface area, which, course, 
with bulk. But what happens 
bleod pressure when the augmented cardiac 
output forced into aorta and elastic 
arterial reservoir that may not have increased 
the body weight rose? 

Let assume that the size the aorta does 
not increase. Then, taking average figures for 
pulse rate and cardiac output® 
late the expected increase stroke 
volume for any particular increase body 
addition, from the volume-pressure 
predict the rise pressure that this extra 
stroke volume will Thus, for man 
who years age and inches high the 
pressure would predicted rise 
mm. when increased weight from 
140 210 pounds. The actual observations 
our own series, relating weight 
this order, implied rise mean pressure 
mm. (that is, from 124/74 149/91 
mm. for man having average arm 
and fatness). The observed 
and predicted rises pressure are not grossly 
dissimilar. 

Finally, what part does cholesterol play 
ill obesity? The results this 
study show that the level serum cholesterol 
rises with age but not related the level 
blood pressure, obesity, body weight. 
topics have been discussed 
that obesity or, rather, over- 
predisposes the development 
artery disease, then the evidence 
than the school the 
‘terial disease. However, conceivable 
the life-long bathing arterial walls 
rum containing high concentrations cho- 
sterol—which feature our Western 
vilization—gradually impairs the volume- 
characteristics the main arterial 
servor. This could factor the asso- 
ition rising blood pressure with ad- 
neing age and with body weight, 
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both which are prominent among Austral- 
ians, whose average serum cholesterol 
tration exceeds 200 mg. per cent, but absent 
among natives New Guinea whose choles- 
terol level only 130 mg. per 

The that blood pressure re- 
lated weight bulk the body, but not 
obesity except insofar contributes 
bulk. outgrow one’s aorta might one 
the dangers overeating. 


SUMMARY 


Measurements were made 100 men, 
years age, blood pressure, height, 
weight, skinfold thicknesses, 
the arm, and serum cholesterol. 

Analysis showed positive correlation be- 
tween blood pressure and body weight, other 
factors being held constant. Obesity (judged 
the thickness fat) had 
apparent influence blood pressure except 
insofar affected the total body weight. 
Serum cholesterol concentration was related 
age, but not body weight obesity. 

increase body weight pounds, 
without any change arm was 
systolic and mm. pressure. 

The contrast between these results and ob- 
servations among natives New Guinea are 
briefly and possible explanation 
suggested. 
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SUMMARIO INTERLINGUA 


effectuate—in 100 masculos etates 
inter annos—mesurationes del pres- 
sion sanguine, del altor, del peso, del spis- 
sitate plicas del 
brachial, del cholesterol del sero. 

analyse del datos revelava correlation 
positive inter pression sanguine peso 
del corpore (con altere factores tenite 
nivellos constante). Obesitate—in tanto que 
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no 
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reflectite spissatate del grassia subeuta- Bull. Johns Hopkins Hosp. 69: 504, 


nee—exerceva nulle apparente influentia super 
pressure readings and height 


super total peso corporee. concentrati 
per total peso concentration determinations the adult population 
del cholesterol seral esseva relationate etate the city Bergen. Acta. med. 
del subjectos sed non lor peso corporee Supp. 321, 1957. 


M.: Body fat and blood pressure 


lor obesitate. 
augmento del peso corporee per li- natives New Guinea Reflections 
Australasian Ann. 


bras—non accompaniate alteratio 

associate con A., J.: Body fat adult 
augmento pression man. Physiol. Rev. 33: 245, 1953. 


“J 


the estimation total cholesterol serun 


Measurement output mai 


contrasto suggerite. 
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SAGALL 


Clinical and Physiologic Relationships 
Mitral Valve Disease 


Physiologie data obtained during right and combined right and left heart catheterization 


are presented variety subjects with mitral valve disease. These studies have led 


broader understanding the pathophysiology this disease. 
heart catheterization illustrated. 


UCH has been written relative the 

abnormalities produced 
mitral stenosis and insufficiency. Most the 
data and the concepts derived therefrom have 
been obtained right heart 
The introduction left heart and combined 
heart has greatly enhanced 
the value study patients with 
rheumatie mitral valve disease and 
mitted reevaluation the pre- 
viously developed. 

The major purpose the present. report 
delineate and separate the varied types 
mitral valve disease and illus- 
the combined simultane- 
ous right and left heart Eval- 
uation some the clinical and physiologic 
mitral commissurotomy are also pre- 
sented. 

METHODS AND 

Fifty-three subjects with varied mitral 
\alve disease were studied. The 
and diagnoses are given table 1.* Multi- 
\alvular disease was present 
the patients had symptoms the time 
The complaints included dyspnea rest 


From the Cardio-Pulmonary Laboratory 
epartment Medicine, Mt. Sinai Hospital, Miami 
each, the Cardiology the Department 
and the Department Surgery, Uni- 
rsity Miami Sehool Medicine, Coral Gables, 
Jackson Memorial Hospital, Miami, 
Hughes Institute, Miami, Fla. 
Supported part grants from the National 
Institute (H-2735) and from the Heart Asso- 
ition Greater Miami. 

and have been omitted from the 
paper the request the editor. These 
bles are available mimeograph form from the 


thors request. 


The value 


exertion, orthopnea, weakness and easy fatig- 
ability, cough with without hemoptysis, palpita- 
tion, and edema. Gross heart failure, left right, 
was not present any subject the time study. 
The majority had been digitalized prior 
terization. Several were digitalized during sub- 
sequent the first study. There was clinical 
evidence active fever subacute 
subjects. 

Each subject had complete history, physical 
diogram performed prior physiologie study. 
Laboratory studies included prothrombin 
bleeding and clotting time, and platelet count 
addition the usual determinations. The hema- 
work-up was especially required prior 
left heart catheterization. All subjects were hos- 
pitalized for sufficient period time prior 
catheterization permit attainment the maxi- 
mum possible cardiae compensation. 

Right heart catheterization and arterial 
tion were performed via the same arm (whenever 
possible), the usual manner the 
absorptive state permit output deter- 
mination the Fick Multiple steady- 
state pressure and output determinations 
were made rest and during exercise 
covery. When feasible, double-lumen triple- 
lumen were employed permit simul- 
taneous pressure recording from multiple sites 
the pulmonary artery and right heart. With the 
right heart catheter and brachial artery needle 
situ, the patient was then turned the prone 
position. Repeat right heart pressures were ob- 
tained, followed the intramuscular administra- 

Left heart catheterization was out 
modification the technie posterior 
eous puncture subsequent fluoro- 
visualization the left atrium the prone 
position. Two ineh no. thin-walled 
needles were inserted the left atrium. 
Polyethylene tubing was then passed through these 
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Fig. Simultaneous right atrial, right ventricular, 
pulmonary artery, left atrial, left ventricular, and 
brachial artery pressure 34-year-old white 
woman with and mitral stenosis. The shaded 
brachial artery, and mean diastolie left atrial-left 
gradients. standard lead and right 
ventricular lead are also shown. 


needles into the left atrium and left ventricle. 
Simultaneous pressures were obtained 
same baseline and identical strain-gage sensitivi- 
from the left atrium, left ventricle, and 
brachial artery. 

selected subjects the left heart needles were 
then removed over the catheters leaving the latter 
situ, the left atrium and left ventricle. 
The patient was then returned the supine posi- 
tion. After suitable rest period permit re- 
establishment the steady state, repeat measure- 
ments right and left heart pressures and 
output were performed rest and during exercise 
and recovery this group. 

All pressure measurements were initially made 
photographie recorder employing 
Statham P23AA, P23D, and P23G strain gages. 
More recently, 8-channel* 
corder has permitted simultaneous recording 
right atrial, right ventricular, pulmonary arterial, 
left atrial, left ventricular, and arterial 
pressures (fig. 1). Blood gas analysis 
formed standard technies Van Slyke 
apparatus. Expired gas analyses were 
performed with Scholander gas analyzer. 

few subjects left heart catheterization was 
done via the approach. 

Initially, left heart catheterization data were 
obtained only the prone position. the mid- 
period this study, patients were returned 
the supine position whenever possible. 
cently, such exercise studies the supine position 
were scheduled only when gradients questionable 
significance were noted the prone position. 


*Electronies for Medicine, White Plains, N.Y. 


the supine and prone positions, the 
reference level for right heart pressures was em. 
dorsal the angle Louis; the corresponding 
level for left heart pressures was em. dorsal 
this angle. 

Left atrial and left ventricular pressures were 
determined simultaneously the operating room 
immediately prior and subsequent mitral 
commissurotomy. The zero level was em. pos- 
terior the angle Louis. The left-sided chamber 
pressures were recorded via no. gage 
needle, inches black polyvinyl tubing, 
Statham P23AA strain gages. 


RESULTS 

The pressure data obtained the course 
these studies are given The ear- 
diae output data are outlined table These 
data permit evaluation number 
tionships. 

The pulmonary artery wedge pressure has 
been employed widely measure left 
atrial The relation between these 
pressure levels patients illustrated 
figure The pulmonary artery wedge 
pressure was determined the onset right 
heart catheterization, supine. The left 
pressure was determined during combined 
right and left heart catheterization after 
turn the supine position. line 
the theoretical line identity. Most points 
fall the right the 45° line. The average 
pulmonary artery wedge pressure 
the average left atrial mean pressure 
mm. He. The average difference, regardless 
the mm. He. This would sug 
gest that the mean pulmonary artery wedg 
pressure gives fair approximation 
left atrial pressure and, inference, 
proximation the degree narrowing 
mitral valve. figure the mean pulmonar: 
artery wedge pressure plotted the ord 
nate. The corresponding left atrial-left 
tricular mean diastolic gradients are plotte 
the abscissa. The numbers any 
level pulmonary artery 
refer the prone and supine gradients 
patients 2,3, ete. Figure readily 
strates the poor correlation between these 
variables. the upper limit normal wed: 
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RELATIONSHIPS MITRAL VALVE DISEASE 


1 
Post-op, Prone 
Pre-op, Supine 
Post -op, Supine 


LEFT ATRIAL MEAN PRESSURE, mm Hg 


° 


2 4 6 8 o 868 0 2 4 06 BD R 
LLA-LV MEAN DIASTOLIC GRADIENT, mm Hg 


Left. Pulmonary artery wedge pressure (ordinate) plotted against the mean left 
atrial pressure supine (abscissa). The straight line the 45° line identity. 


The pressures 
this and figures are all mm. Hg. 


Right. Pulmonary artery wedge pressure (ordinate) plotted against the mean 


left atrial-left ventricular gradient, prone supine. 


level ordinate represent single cases. 


pressure taken mm. Hg, appears 
that significant gradients are present sub- 
jects with normal wedge pressures. Dickens 
al. have observed similar 

The effect position upon the left atrial- 
left ventricular gradient worthy com- 
ment. The average gradient prone 
patients (before and after operation) rest 
was mm. He. these same subjects 
mean gradient rest supine equaled 
Hg. During exercise the supine posi- 
ion, the gradient rose mm. Hg. Similar 
lata were available preoperative studies. 
latter gradients averaged mm. 
rest prone, mm. rest supine, and 
mm. during exercise supine. 

Position, prone supine, has 
ound have definite effect pulmonary 
irtery pressure (fig. abscissa the 


nean pulmonary artery pressure, supine, dur- 
right heart catheterization only. The 
orresponding pulmonary artery 
ures prone (during right and during com- 
heart catheterization) and during com- 


The small numbers any one 


The change position, from prone 
supine, upon the gradient thus illustrated. 


For example, wedge pressure mm. 
Hg, the gradients prone and supine are shown for patients 


and 4). 


bined heart catheterization supine, are shown 
the ordinate. The numbers any one 
level pulmonary artery mean pressure, su- 
pine, right heart catheterization only, refer 
the pulmonary artery mean pressures dur- 
ing combined heart catheterization (prone 
supine) and during right heart catheteriza- 
tion, prone, patients ete. The great 
majority the points fall above the 45° line 
identity. 

The relationship between index and 
the mean left ventricular 
rest and exercise during combined 
heart catheterization pictured figure 
The preoperative and postoperative cases are 
readily separated this fashion, except for 
patients, Gre. and Cur. The former 
30-year-old white woman, 
the latter 36-year-old white man whom 
the myocardial was considered 
the primary cause the patient’s symptoma- 
tology. The gross gradient in- 
duced relatively small increases flow 
(and potentiated the concomitant tachy- 
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PULMONARY ARTERY MEAN PRESSURE 


SUPINE, COMBINED CATH (mm Hg) 


© Rt Heart Cath, Prone Ri Heort Coth, Supine 
Pre-OB< © Combined Cath, Prone vs Rt Heart Cath, Supine 
~ © Combined Cath, Supine va Rt Heart Cath, Supine 


Heart Cath, Prone vs Rt Heart Cath, Supine 
Post-op: Comtuned Cotn,Prone va Rt Heort Cath, Supine 
© Combined Cath, Supine va Rt Heart Cath, Supine 


PULMONARY ARTERY MEAN PRESURE PRONE, RIGHT & COMBINED CATH immrig) 


0 2 30 40 so 60 70 
PULMONARY ARTERY MEAN PRESSURE, SUPINE, RT HEART ONLY fmm Ha) 


Fic. Pulmonary artery mean pressure during 
right heart catheterization only, supine, plotted 
against the corresponding pressure prone, before and 
after insertion the left heart needles, and against 
the pulmonary artery mean pressure, supine, during 
combined heart catheterization. The straight line 
the 45° line identity. Note that most points fall 
above the line. The small numbers any one level 
the abscissa refer individual eases figure 


cardia exercise) easily noted the pre- 


operative cases with mitral valve block. 

Oxygen consumption rest and during 
exercise plotted against the left atrioven- 
tricular gradient figure There was 
overlap between the preoperative 
operative studies, again except for Gre. 
and Cur. the other hand, plot 
index against oxygen consumption 
rest and exercise during combined heart 
eterization revealed considerable 
tween the preoperative and postoperative sub- 
jects. 

The effect mitral commissurotomy upon 
cardiac index listed table subjects. 
The data Bri. have been eliminated from 
the average data because gross mitral insuf- 
ficiency was produced surgery this pa- 
tient. subjects significant rise output 
output remained unchanged. Comparison 


the oxygen consumption values the 
before and after operation, reveals vir- 
tually identical figures, 119 and 122 ml./min. 
respectively. The average difference 
oxygen uptake, regardless the sign 
deviation, 

comparison the mean left atrial-lef 
ventricular diastolic gradient obtained 
course combined heart catheterization 
those available the operating table pro 
vided table the prone position th: 
mean gradient for patients was 13.5 
Hg. The corresponding figure for the 
operative operating room gradient was 14. 
mm. Hg. the supine the gradien 
these data were available. these same 
subjects, the gradient the 
was mm. Hg; the operating room 
gradient was mm. 


Discussion 

The development left and combined heart 
catheterization has permitted more compre- 
hensive view the hemodynamic 
ities resulting from mitral valve disease and 
also firmer basis upon which evaluate the 
results mitral commissurotomy. The physi- 
hallmark mitral stenosis the exist- 
ence significant mean left 
left ventricular gradient. Gradients mm. 
rest prone, 5mm. rest supine, and 
mm. during exercise supine have, 
what arbitrarily, been defined the minimal 
gradients suggestive physiologically and 
mitral stenosis. These 
levels were chosen after due study the 
operative gradients obtained subjects 
good excellent symptomatic 
after surgery. 

Pulmonary artery wedge pressure 
level normal mm. Hg) has been utiliz 
measure mean left atrial pressure 
physiologically significant mitral 
block. The data the present study 
serious doubt the validity such 
approach. Not only may wide variations occ 
individual cases the level mean 
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TABLE 4.—Cardiac Index before and after Mitral 
Commissurotomy 


Before operation After operation 


Cardiac O:zconsump- Cardiac consump- 
index (L./ tion (ml./ index (L./ tion (ml./ 


tient min./M.*) min./M.2) min./M.*) min./M.°) 
Bri. 2.50 1.85 104 
Van. 2.50 125 2.87 139 
Dix. 1.92 127 120 
Ros 3.17 120 3.81 121 
Wor 1.92 128 2.51 125 
Kar 2.33 118 2.43 125 
Jon 2.32 136 2.35 115 
1.99 107 1.91 119 
Tal 1.91 102 1.86 104 
Doy 107 2.73 120 
Mul 1.91 111 1.95 119 
Rie. 2.54 129 2.62 133 
Average 2.26 119 2.48 122 


(exeluding Bri.) 

Average difference (exeluding Bri.) 
Cardiae index: 0.24 
consumption: 


artery wedge and mean left atrial 
pressure (fig. 2), but even more fundamental 
the fact that significant left atrioventricu- 
lar gradients may coexist with nor- 
pulmonary artery wedge pressures (fig. 
The existence tight mitral stenosis has 
been surgically verified these subjects 
with normal pulmonary artery 
Coo. and McB. table and 
third subject not listed tables 
elevated pulmonary artery 
Dix.; left atrial mean pres- 
was normal this time and the gradients 
rest were and mm. prone and supine 
spectively. Substitution pulmonary ar- 
wedge mean pressure for left atrial mean 
essure, still being done, thus fraught 
considerable potential error. 
The finding that mean pulmonary artery 
pressure may recorded lower than 
‘an left atrial pressure requires com- 
nt. first thought, this observation 
understand. The fact that the zero 
seline for the pulmonary artery wedge pres- 
while that for the left atrial pressure 
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TABLE 5.—Comparison Preoperative Catheteriza- 
tion and Operating Room Mean Diastolic Atrioventric- 
ular Gradients 


: Preoperative In 
Patient Prone Supine cperat.ng room 


Ros. 


Kar. 
Average 13.5 14.7 


supine taken em. dorsal this point 
does not explain the difference pressures. 
Actually, pulmonary artery wedge pressure 
onset right heart this 
laboratory. large L-shaped shield (to 
protect the operator from stray x-ray radia- 
tion) still situ the table 
this time. The patient’s arm rests the 
angle this shield. The room lights have 
just been turned after positioning the 
eter the wedge position. The wedge pres- 
sure recorded rapidly possible and 
the catheter tip withdrawn the right left 
pulmonary artery prevent any complica- 
tions from the wedging 
taneously recorded pulmonary 
sures and ventricular rates 
higher this point than the 
corresponding values obtained later the 
study when the tip withdrawn the pul- 
monary artery and steady state achieved. 
These findings suggest that the true steady- 
state pulmonary artery wedge pressures would 
lower than those figure and that the 
differences between steady-state wedge pres- 
sures and steady-state left atrial pressures su- 
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Left. The relation between atrioventricular gradient and index rest and 
during (supine) the combined heart catheterization. The preoperative 
and postoperative cases are clearly separated except for Gre. and Cur. 


Fic. Right. Relationship between atrioventricular gradient and oxygen consumption 


rest and during exercise. Data obtained during combined heart 


pine would even greater than those noted 
figure our belief that the 
ing pulmonary artery wedge pressure 
subject considerable actual 
error and that the best explanation for the 


sideration these errors. This problem will 
discussed more fully elsewhere.** The fact 
that output rest and exercise, dur- 
ing combined heart catheterization supine, 
agreed closely with those during right heart 
catheterization suggests that the elini- 
cal condition the patient had not deterior- 
ated the time combined heart catheteriza- 
tion and that the difference between left atrial 
and pulmonary artery mean wedge pressures 
not ascribed such deterioration. 
Since different laboratories 
heart catheterization varying positions (su- 
pine the bronchoscopic, direct left ventricu- 
lar, and suprasternal approaches, and prone 
Fisher), analysis the effect change 
position upon the mean diastolic left atrial- 
left ventricular gradient and upon pulmonary 
artery pressure considerable interest. The 
gradient mm. larger the prone than 
the supine position for all cases (before 
and after operation) and greater 
the preoperative cases. Change 


pulmonary artery pressure. The effects 
left heart catheterization per and change 
position from supine prone 
again supine are shown figure 
subjects mean pulmonary artery pressure was 
measured the supine position and again 
the prone position before insertion the left 
atrial needles. The average pressure supine 
was mm. Hg, the average pressure prone, 
He. The difference significant, 

The per cent confidence interval 
6to patients, the mean pul- 
monary artery pressure the prone 
before insertion the left heart needles aver- 
aged mm. He; after insertion the needles 
the mean pressure rose only mm. 
this difference not statistically 
3>p>.2. The per cent confidence 
tion per caused insignificant rise 

monary artery pressure. studies 
mean pulmonary artery supine was 
Rotation into the prone position and 
sertion the left heart needles resulted 
The per cent confidence interval 
artery pressure prone after insertion 
left heart needles was mm. This 
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sure level fell mm. after rotation 
back into the supine position, .01>p>.001. 
The per cent confidence interval 
mm. Hg. This again demonstrates the tend- 
the prone position cause rise 
pulmonary artery pressure. patients 
(during right heart catheterization alone) 
was mm. Hg; after rotation into the prone 
position, insertion the left heart needles, 
and rotation back the supine position, the 
same pressure averaged mm. Hg, p<.001. 
The per cent confidence limit mm. 
This represents rise only mm. 

least part the increase pulmonary 
artery pressure and left atrial-left ven- 
tricular mean diastolic gradient the prone 
opposed the supine position may 
ascribed the increased ventricular rate 
the prone position. The pernicious effect 
patients with mitral stenosis 
well known. The diastolic period atrio- 
ventricular filling shortened during tachy- 
cardia. This necessitates increased rate 
the mitral valve the shortened 
necessitates greater diastolic pressure gradi- 
across the valve. Such leads 
further left atrial, pulmonary venous, and 
artery hypertension. This effect 
especially noted patients with atrial fi- 
The gradient larger following 

short interval, 
progressively falls the period 
etween prolonged R-R interval. addi- 

rise left atrioventricular diastolic 
radient and rise pulmonary artery pres- 
ire (often with rise right ventricular 
associated with the development cy- 
suffusion the face, and upper 

This physical sign was noted only 

patients with mitral valve block, but was 

mpts reproduce this sign bed the 

ard proved however. 
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The importance interrelations between 
heart rate, output, and atrio- 
ventricular gradient has been emphasized 
many investigators. The 
between mitral valve fiow and mean diastolic 
gradient illustrated figure There 
clear delineation between the preoperative 
and postoperative cases except for the asymp- 
tomatic, Gre. and for Cur. 
valve block results sharp rise gradient 
for relatively small increases blood 

The details hemodynamic 
studies patients (J. Van. and Dix.) 
are outlined figures and Each was 
catheterized prior and subsequent 
cessful mitral commissurotomy. The progres- 
sive fall pulmonary artery pressure post- 
operatively probably secondary 
disease. Van. the result was com- 
pletely normal pulmonary artery pressure 
rest and exercise year after surgery. 
Dix., weeks after surgery, moderately severe 
pulmonary hypertension persisted rest and 
during exercise. Without simultaneous left 
heart catheterization, the 
monary hypertension could have 
tributed inadequate mitral commissurot- 
omy. However, the small left atrial-left ven- 
tricular diastolic gradients rest and exer- 
cise obtained this time render such ex- 
planation invalid. The all but complete abo- 
lition the left atrial-left ventricular gradi- 
ent after surgery, both rest and during 
exercise, both patients, worthy note. 

The effect mitral commissurotomy upon 
output has been extensively discussed 
the literature. Two recent illus- 
trate the problem interpretation output 
changes. Donald and determined 
cardiae outputs patients before and 
after mitral commissurotomy. 
data were available prior and after sur- 
gery. The average index preoperatively was 
2.87 rather surprisingly nor- 
mal level). The postoperative average was 
2.24 This fall despite 
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WEEKS POST-OPERATIVE YEAR POST- 


Preoperative and postoperative data Van. and under prone) refer data 


the oxygen consumption figures, however, 
provides least partial explanation for the 
fall output after commissurotomy. The 
average oxygen consumption preoperatively 
was 154 the corresponding post- 
operative figure was 130. The average change 
(disregarding the sign the change) 
view this large fall 

oxygen consumption, comparison preoper- 
ative cardiac indices difficult. the other 
hand, Dickens and noted 
patients prior surgery. The output rose 
after surgery. The 
preoperative oxygen consumption was 171 


ative figure was 184 The aver- 
age change was 


At lez ast 


the prone position prior and after insertion the left heart needles. 


the 


part the output rise afier surgery must 
tion. Other workers have noted variable in- 
creases flow after surgery. 

Eleven output studies before and after 
eration are available the present paper. 
half, significant increase cardiae 
occurred; the other half the output 
unchanged. The average increase flow 
about per cent (table 4). The 
oxygen uptake prior surgery was 
postoperatively the oxygen 
sumption was 122. The average change, 
gardless the sign the change, was 
The series too small, 
permit definite conclusions. 

view the acknowledged importance 
flow and heart rate interpretation 
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liastolic atrioventricular gradient, the fairly 
‘lose agreement between the catheterization 
ind operating room gradients (table 
omewhat surprising. The scatter agree- 
nent wide, but the average gradient prone 
luring catheterization the left heart 
same order magnitude that during 
urgery. The smaller gradients obtained 
supine position during catheterization 
gain indicate that more basal state 
chieved this position than the prone 

subjects acute digitalis studies were 
during the first 
subjects the initial catheterization 
‘as performed the undigitalized state and 
epeated within weeks after continued 
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EXERCISEJRECOVERY) | | pote XERCISE R SUPINE SUPINE 
Re ST REST REST [ot Exercise fot Rec XERCISE RECOVER’ b REST 


WEEKS POST- 


Fig. Preoperative and postoperative data Dix. 


MONTHS POST- OPERATIVE 


and under prone) have the 


digitalization. results are interest 
with regard the possible role the myo- 
factor® the production the 
abnormal hemodynamic findings 
stenosis. 


mitral 
Acute digitalization (during the 
catheterization study) Dan. (cath. 
resulted distinet fall pulmonary 
artery pressure, from 73/43,55 mm. 
index despite per cent fall oxygen 
consumption (tables and 3). The arterio- 
venous oxygen difference fell from 7.6 6.2 
volumes per cent. Digitalis was continued for 
more than week, and catheterization was re- 
peated. further fall pulmonary artery 


pressure 54/27,35 mm. was noted. 
left heart catheterization the left atrioventri- 
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cular gradient was mm. prone. evi- 
dence left ventricular failure was noted. 
surgery the gradient was mm. be- 
fore commissurotomy, proving the existence 
mitral valve block. Lip. was digitalized 
between the first and second preoperative 
cardiae Digitalization was 
followed distinct fall pulmonary ar- 
tery pressure. output fell slightly 
(tables and 3). left heart catheteriza- 
tion (after digitalization) mm. gradi- 
ent was found the prone position. evi- 
dence left ventricular failure was noted. 
surgery the precommissurotomy gradient 
equaled mm. Hg, again proving the exist- 
ence mitral valve block. other sub- 
jects (tables 3)), digitalization resulted 
significant change right heart hemo- 
dynamics cardiae output. 

The data Dan., and 
Lip. noted above demonstrate that mitral 
valve block and myocardial weakness may 
least coexist despite improvement 
data after acute digi- 
talization. Such changes not necessarily 
indicate the primacy the myocardial factor 
the production symptomatology and 
enlargement. Both patients have had 
surgically proved mitral stenosis and ex- 
cellent response mitral commissurotomy. 
Combined right and left heart catheterization 
was great value differentiating the 
causes pulmonary hypertension 
patients. This has been discussed more fully 

intensive search has been made for pa- 
tients illustrative the myocardial factor. 
date only and possibly examples have 
been found. theory, the absence sig- 
nificant left atrial-left ventricular mean di- 
astolic gradient both rest and during 
exercise prerequisite for 
the diagnosis the primacy the myocar- 
dial factor. Previous definitions based the 
absence pulmonary hypertension 
rest exercise during right heart cathe- 
terization alone® are inadequate, since sig- 
nificant atrioventricular gradients 
have been found patients (E. Coo., Kar., 
and Ber.) with only minimal pulmonary 


hypertension rest exercise during right 
heart catheterization alone. Coo. and 
Kar. surgical confirmation the diagnosis 
has been obtained. The physiologic data 
Cur. point the importance the myo- 
cardial factor. The mean diastolic left atrial- 
left ventricular gradient was mm. prone, 
ing The patient’s main complaints 
were weakness, easy fatigability, 
tional dyspnea. physical examination 
mitral opening snap and apical rum- 
ble with presystolic accentuation were audible. 
The electrocardiogram was atypical that 
left bundle-branch block was found. The 
tient has been subsequently followed for 
months and has been clinical failure 
several oceasions. This patient has therefor: 
been the group wherein the myo 
factor rather than mitral valve block 
responsible for the clinical, physical, and 
laboratory abnormalities. Surgical confirma 
tion has, course, not been obtained. 

Whi. was 37-year-old white woman who 
possibly, but not certainly, fell into this same 
category the myocardial factor. The 
atrial-left ventricular gradient was minimal 
rest prone (during normal sinus 
during left heart catheterization separate 
studies. During the second left heart study. 
nodal developed with rate about 
140; the gradient thereupon rose mm. 
prone, and mm. supine. Significant 
pulmonary hypertension was absent during 
both rest and exercise occasions during 
certain just how classify this 
other examples the myocardial factor 
have been observed this laboratory. 

The studies available Gla., 
old white man, illustrate the problem 
mitral stenosis after commissuro 
where* before and subsequent mitral val 
surgery. The pulmonary artery pressure 
74/49, mm. Hg, preoperatively. The pos 
operative mean pulmonary artery pressu 
was mm. rest. The 


*In the laboratory Dr. Dexter, 
Mass. 


q 
0 
a 
a 
a 


RELATIONSHIPS MITRAL VALVE DISEASE 


TABLE 6.—Comparison Cardiac Output Data during Right Heart Catheterization Alone 
with Those Subsequent Removal the Bronchoscope (PB) 


Cardiac index A-V diff. 
(L./min./M.*) (vol. %) 
Patient Rt. PB Rt. PB 
Gay. 2.50 2.45 6.0 
Ber. 1.76 1.56 
Wei. 2.53 3.30 4.9 
Gee. 2.19 2.51 5.3 


Oxygen consumption Respiratory quotient 


(ml./min./M.?) (R) 

Rt. 
151 152 
124 135 .69 
124 145 
117 115 


133 153 


Average 


difference 


130 


140 


index was 2.1 (oxygen 
consumption 153 this rose 
(oxygen consumption 139 
shortly after surgery. Six and 
one half years later pulmonary artery pres- 
sure had risen 61/35, mm. Hg. 
index had fallen 1.52 L./min./M.?). Left 
atrial mean pressure prone was mm. 
this time, and the atrioventricular 
was mm. Hg. Restenosis had evi- 
dently developed the period between 1950 
and 1956. second commissurotomy was re- 
fused the patient. His course was pro- 
downhill. postmortem examina- 
months later, tight mitral stenosis was 
found. 

studies are available 
subjects with mitral stenosis. 
had typical physical findings mitral 
tenosis. The left atrium was enlarged 
oth patients. The exhib- 
P-wave abnormalities both subjects, 
evidence right left ventricular 
ypertrophy. the first patient, Sch., 
pulmonary artery pressures were normal 
but slight pulmonary hypertension ap- 
eared during exercise. Cardiae index was 
hich was the lower limits normal. 
re., the other patient with mi- 
stenosis, was catheterized twice the un- 
gitalized state. The first was combined 


and left catheterization, the second 
ght heart catheterization. Mild pulmonary 
developed during exercise 
The maximum mean diastolic 


studies. 


atrial-left ventricular gradient during 
exercise was mm. He. index was 
slightly depressed during the first study but 
was normal the second There 
little doubt that abnormal data 
may found least some asymptomatic 
subjects with mitral stenosis. 

has recently been reemphasized 
and left heart 
terization may prime importance the 
diagnosis occult mitral stenosis. Rob., 
42-year-old white man, was severely dis- 
abled with exertional dyspnea and peripheral 
edema. Despite signs right ventricular 
hypertrophy and probable pulmonary hyper- 
tension physical examination, mitral dias- 
rumble was not present, although soft 
blow was noted the base. The 
trocardiogram suggested atrial hypertrophy 
with marked right ventricular hypertrophy. 
was 104/42, mm. Hg. heart 
eterization demonstrated atrial hypertension 
and large atrioventricular gradient, mm. 
rest. The diagnosis very tight mitral 
stenosis was subsequently verified surgery. 
Similar have been reported 

Left heart catheterization was performed 
whom output data were available prior 
and subsequent insertion and removal 
the bronchoscope. least minutes 
elapsed between removal the bronchoscope, 
and the outputs. The re- 
sults are given table Gross differences 
cardiac index and associated data are pres- 
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TABLE 7.—Comparison Cardiac Output Data during Right Heart Catheterization Alone with 


Cardiac index 
(L./min./M.*) 
Right Combined 


A-V diff. 
(vol. %) 
Right Combined 


Those during Combined Heart Catheterization the Posterior Technic (24 Cases) 


Oxygen consumption Respiratory 
(ml. /min./M.*) quotient 
Right Combined Right Combined 


Average 2.48 2.45 


124 


Average difference .17 


ent the patients. The averaged val- 
ues vary considerably and the averaged 
differences are large. 
from output comparison (in 
tients) right and combined heart catheteri- 
zation the posterior percutaneous puncture 
technic shown table this laboratory 
the steady state more readily achieved after 
left heart catheterization the posterior per- 
cutaneous than the bronchoscopic 
technic. the only other comparison 
diae output during right heart catheterization 
alone and during left combined heart 
eterization available the literature date, 
Morrow and noted in- 
dex 3.05 and 2.26 during right 
and during left heart catheterization respect- 
ively. The average difference output 
their subjects was 0.86 This 
variation considerably larger than the 
series patients referred above. 
These clinical and physiologic experiences 
patients with mitral valve disease have led 
upon the presence absence left atrio- 
ventricular gradient. the asymptomatic 
patient with mitral stenosis, demonstration 
left heart catheterization absent 
small gradient rest exercise certainly in- 
dicates that the degree block little 
The demonstration significant gradient 
(as defined early this paper) rest 
during exercise the asymptomatic subject 
may the future clear-cut indication 
for mitral commissurotomy. present, the 
question surgical intervention such 
patient remains moot point, which may 
decided the ancillary electrocardiographic 
and findings. should noted, 
however, that many patients realize the mag- 


nitude their preoperative disability 
after relief thereof surgery. 

similar fashion, symptomatic patient: 
with pure mitral stenosis can divided 
groups. Those with significant gradient: 
during left heart catheterization obviously 
clear-cut contraindication. The 
patient with small absent gradient 
rest exercise probably falls into the 
gory the myocardial factor and should 
subjected surgery. These patients cai 
detected only with left heart catheteriza 
tion. 

The complications left heart 
tion deserve date 120 
right and left heart catheterizations have been 
performed this laboratory. Three major 
complications the first studies. 
The first was cerebral embolus, which devel- 
oped immediately after the removal the 
woman who had had previous systemie emboli. 
The complication was the onset ven- 
man. This arrhythmia developed prior re- 
moval the left heart catheters. Sinus 
rhythm was restored cardiae massage 
defibrillation. Both subjects had 
formed exercise during combined right an! 
left heart catheterization. The 
developed approximately minutes 
completion the exercise. Both 
(with mitral valve disease) died, the first 
hours and the second hours after catheter 
zation. The third complication was 
year-old white woman with stenosis. 
unrecognized right hemothorax 
after the study. The patient died hou 
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Because these complications, the proce- 
dure combined heart catheterization this 
laboratory was shortened. Exercise studies 
are longer planned unless the resting mitral 
aortic gradient prone questionable 
significance. The only significant complication 
the last studies has been case hemo- 
thorax, readily treated thoracentesis alone. 
the first cases, the needles employed for 
left atrial puncture were deliberately blunted. 
The needles employed the more recent pro- 
cedures have had sharp edges. Left atrial 
puncture has been greatly facilitated this 
change 


SUMMARY 


Left and combined right and left heart 
catheterization have greatly extended under- 
standing the pathophysiology mitral 
valve disease. Previous concepts developed 
with right heart catheterization alone have 
proved limited scope and viewpoint. 
The data individual cases have been pre- 
sented and elucidate some 
these concepts. classification patients 
with pure mitral stenosis has been outlined, 
especially relation surgical intervention. 


ACKNOWLEDGMENT 


are indebted Stanley Dzwonkowski, 
and William Oliver, B.A., for aid, Miss 
Stowe, L.P.N., for nursing aid, and Miss 
Kiem, M.S., M.P.H., for 


analysis the 
data. 


SuMMARIO 


Catheterismo sinistre dextero- 
inistre combination grandemente exten- 
ite nostre del patho-physiologia 
morbo del valvula mitral. Conceptiones 
isveloppate passato super base 
atheterismo sol reve- 
ite como restringite applicabilitate 
pectiva. presentate datos casos indi- 
idual, con visante 


specialmente con respecto problema 
intervention 
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Kinetocardiographic Findings 


Myocardial Infarction 


the precordial pulsations (kinetocardiograms) patients with acute myo- 


presented. 


paradoxie pulsation (bulge) over either the pre- 


cordium the epigastrie area was noted all patients studied. 


BNORMAL PULSATIONS the chest 
wall due myocardial aneurysms have 
been previously described and emphasized 
Dressler and and How- 
ever, these pulsations have not 
matically evaluated objective methods. 
addition, not certain whether such pulsa- 
tions are due actual anatomic aneurysms 
bulging the ventricular 
wall. The fact that the heart may have para- 
pulsations myocardial infaretion has 
been well This 
tion presents study graphically recorded 
precordial movements 
from patients with myocardial infarctions. 


PATIENTS 


Forty-two male patients with clinically and 
electrocardiographically proved myocardial 
infaretions were studied. Their ages varied 
from years, with average age 
the patients with anterior infare- 
tions* the lesion was acute 17, old and 
tions were acute and old The 
patients with old (ineluding an- 
terior well posterior) had pic- 
recent lesion that could not substantiated 
serial serum trans- 
levels. 


From the Medical Service the Veterans Admin- 
stration Hospital, Birmingham, and the Department 
Medicine, Medical College Alabama, Birming- 
Ala. 

Aided grant no. H-1912 from the U.S. Publie 
‘iealth National Heart Institute. 

*Anterior, anteroseptal, anterior lateral infarctions 
vere grouped together, since significant differences 


TECHNICS 


ment precordial movements) were recorded with 
the previously However, the 
crossbar was modified that could attached 
directly the bed. Thus records could readily 
obtained without discomfort the patient. Trae- 
ings were secured from positions over the pre- 
cordium corresponding the standard electro- 
ete. Tracings from other areas were labeled 
with second numeral indicate the intercostal 
space. Thus, represents the record from the 
right parasternal position the third 
space, and the tracing from the position 
the fifth intercostal space, ete. Records from 
points just inferior the costal margins the 
right and left lines and just below 
the xiphoid process were labeled KER, KEL, and 
KEM, respectively. The electrocardiogram, heart 
sounds, and the carotid pulse were recorded simul- 
taneously with the kinetocardiogram with use 
Sanborn Polyviso instrument paper speed 
mm. per second. Serial tracings were ob- 
tained with the same sensitivity the recording 
apparatus the initial examination order 
tients were studied every other day for week 
and then weekly intervals during hospitaliza- 
tion. Tracings were obtained from the remaining 
patients weekly intervals, since appar- 
ent that more frequent examinations were un- 
necessary. 

RESULTS 
Configuration the Abnormal Pulsations 

The principal change 
due myocardial was abnormal 
outward systolic movement* reaching maxi- 
mum amplitude (peaking) early, mid, 
late systole. The tracings were classified 


*Normally the precordium moves inward 
during ejection; however, the position there 
outward movement that rarely goes 
above the line. 
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The types paradoxie pulsations en- 
countered with myocardial infaretions. 
movement the precordium, while downward curve 
inward motion. The first arrow indi- 
cates onset the QRS complex the electrocardio- 
gram. The second arrow the onset 
tion determined the carotid pulse, and the third 
arrow indieates the notch the carotid 
pulse. the first type, the peak the outward 
movement occurs early systole shortly after 
the onset ejection (second arrow). the 
bulge peaks midsystole; peaks late 
systole just before the 
Tracing low bulge, with small amplitude; 
nevertheless, there outward movement 


throughout the entire period. The difference 


may represent only amplitude variation. 
when the amplitude the 
movement was well marked, and 
were classified when the 
amplitude was small. The separation the 
tracings into high and low bulges arbitrary 
and the differences are probably due the 
many factors that can modify the absolute 
amplitude precordial pulsations. These 
patterns are illustrated figure and the 
data are summarized table 

movement the precordium 
was observed all patients sometime dur- 
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TABLE 1.—The Incidence the According 
the Electrocardiographic Pattern 


Early Mid- Late 
EKG KCG* systolic systolic systolic Total 


Anterior High 
infaretion Low 


Posterior High 


infaretion Low 


*Kinetocardiogram. 


TABLE 2.—The Location Maximum Amplitude 
the Bulges 


Anterior infarction Posterior infarction 


High Low High Low Total 


34. Kas. Kas 


the 
appeared subsequent 
the initial tracing. Bulges large amplitude 
(high bulges) were noted patients 
(78 per cent) with anterior myocardial in- 
cent) with posterior Bulges that 
peaked during early late systole (fig. 
curred more frequently patients with an- 


ing the weeks study. 
patients 


terior myocardial infarction, whereas 
nent midsystolic movement was more 
those patients with posterior 
The significance this variation 
Location the Movements 


The distribution and point maximu: 
amplitude the are illustrated 
figure and tabulated table The ‘‘hig 
associated with extend: 
from the left parasternal line the 
axillary line, while those associated with 
terior infarctions were more frequently 
ent the mid, left, right area 


bulges’ 


= 
> q 
q 
‘ ‘ 7 
A / ° 4 3 0 5 
{||| {|| || 
33444344 
pees Ht ttt? 
K; 0 2 0 4 6 ] 


KINETOCARDIOGRAM MYOCARDIAL INFARCTION 533 
LVH well myocardial 
infarction 
LVH 
” 
Low systolic bulge LVH 
—o— 
— 
LVH 
LVH 
LVH 
LVH 
LVH 


The location and the maximum amplitude the bulges encountered all 


the patients with myocardial studied. K,, ete., represent the 


points which the kinetocardiograms were taken, the first digit referring the location 
and the second the interspace. KEL refers the left epigastrium, KEM the midepigastrium, 


and KER the right epigastrium. The line represents the total area where paradoxie bulge 


was recorded, while the the line represents the point which the bulge was 
maximum amplitude. 


the anterior myocardial with high bulges the 
maximum 


amplitude usually the point, while the point maximum bulge 
the posterior infaretions was considerably more variable. 


all patients with posterior infare- 


with exception, had paradoxie pulsa- 
over precordium well. 


The point 
vhere the bulge was maximum amplitude 
anterior was the position 
the patients (83 per cent) and was 
ariable the other patients. The location 
the associated with posterior in- 
arctions was variable. However, contrast 
anterior only patient with 
posterior exhibited bulge 
amplitude the point. 

The upstroke the bulges began from 0.00 
0.18 second after the onset the QRS 
omplex the electrocardiogram. The early 
the same time that the QRS 
omplex may due the fusion the wave 
‘ith the movements due atrial contraction. 


The Onset the Myocardial Infarction 
Related the Find- 
pulsations were recorded within 

hours after the onset the (esti- 

mated from the onset chest pain) pa- 

detected hour after the onset chest pain. 

contrast, the patients with acute 

anterior infarctions the bulge first appeared 

week after the initial tracing. 

Serial Kinetocardiographic Findings 
The changes observed 

during the weeks hospitalization are illus- 

trated figure and tabulated table 
changes the serial tracings were noted 

patients (39 per cent). patients 

there were variations amplitude duration 
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The types the bulges that oceurred during the weeks 
hospitalization. Tracing represents the control while represents the change that 
The arrow the onset the QRS complex the 
and under represents instances which the bulge became smaller implitude. The 
tracings under are those which the bulge became greater amplitude; represents the 
instances which the bulge became broader (longer duration); those which the bulge 
appeared during hospitalization; and those which the bulge tended disappear with 


the return the tracing toward normal. 


the bulge, and the bulge completely 
disappeared (22 per cent). The bulge was 
absent the initial tracing the remaining 
patients (10 per cent) but appeared sub- 


sequent records. Control kinetocardiograms 


taken prior the were available 


patients, and both instances the bulge 
peared only after the episode 
infarction. 
Findings Palpation 

the supine position diffuse and 
heaving pulsation the chest wall was 
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TABLE 3.—The Serial Kinetocardiographic Findings 


De- In- 
creased creased creased oped 
in in Increased then then 
] No ampli- ampli- in De- Disap- disap- disap- 
Location Stage change tude tude duration veloped peared peared peared Total 
Anterior 
Indeter- 


Posterior 


Total 


the patients having large tricular hypertrophy indicates that the sys- 
high) bulges; however, outward movements were not due left 
point maximum pulsation was usually ventricular hypertrophy per se. 


only patients showing ‘‘low 

was possible palpate the abnor- 

mal pulsation. Thus, abnormal movements 

the chest wall were palpable (71 per 

were taken. 


Kinetocardiographic and Autopsy Findings 


Autopsy findings were available pa- 


patients, whereas the remaining 


Patient patient was 53-year-old 
kinetocardiographie technic. Often the 
point maximal pulsation was tender during 
first few days illness. 


died the thirty-sixth day-of hospitaliza- 


Observations tion the result intractable left-sided 


Serial changes gestive heart failure. The patient had his- 
vere correlated with the course the tory hypertension but there was evidence 
and are tabulated table valvular heart disease. autopsy the 
Although patients had uneventful hos- heart weighed 710 Gm. and both ventricular 
italizations, only did the abnormal bulge chambers were markedly dilated. There was 
subsequent serial tracings. The large mural thrombus the apex and an- 
disappeared patients whom the terior wall the left ventricle, next the 
was undetermined age. interventricular septum, underlying very thin 
patients with old infaretions the bulge per- myocardial muscle. Somewhat laterally and 
sted appeared and disappeared posteriorly the left ventricle near the left 
Three these patients had anginal epi- atrium was large patch fibrinous material 
during hospitalization with persistent measuring approximately diameter, 
stolic bulges. which suggested additional area. 
There were significant differences the definite myocardial aneurysm was noted. 
rial changes patients The areas appeared fairly 
ith either anterior posterior infarctions. recent occurrence. Cross sections the left 
there was correlation between the coronary artery revealed complete 
netocardiographic changes and the labora- the left anterior descending branch approx- 
findings. imately cm. distal the 
The fact that the bulges often changed Kinetocardiograms from this 


disappeared patients with left ven- vealed bulge with prominent early systolic 
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TABLE 4.—Clinical Course and Kinetocardiographic Changes 


Systolic bulge 


Stage of in- Clinical Decreased Increased Increased Increased Developed 
farction by course and No in in in Devel- Dis- then dis-_ then dis- 
EKG EKG changes change amplitude amplitude duration oped appeared appeared appeared Total 

Favorable 
Persisting 
eleva- 


Angina pee- 
Acute toris after 
infaretion 


Death due 
acute left 
ventricular 
failure 
Favorable 
Intermediate with- 
out EKG 
changes 


Favorable 
course 


Old Angina 
after 
infaretion 


0 1 1 0 0 6 


Out autopsy cases, patient died after the first examination and 
not included the above data. One other patient, who had favorable course during the 
first weeks hospitalization, included above under ‘‘favorable course,’’ although 


died months after admission. 


outward movement from Ky; with max- 


imum amplitude addition, the 


atrial waves were accentuated (fig. 4). Thus, 
the kinetocardiograms revealed bulge the 
precordium overlying the area infarction, 
with pulsation during systole, al- 
though there was demonstrable aneurysm 
present autopsy. 

Patient This 69-year-old man was ad- 
mitted with the usual clinical history, and 
electrocardiograms revealed acute anterior 
There was previous history 
angina pectoris and hypertension for dura- 
tion years. The patient died months 
later during episode acute pulmonary 
edema. autopsy the heart weighed 600 
Gm. The mid and anterior portion the 
interventricular septum revealed old thick 
which extended the right ventricu- 


lar wall. the anterior portion the left 
ventricle just adjacent the infareted area 
the septum was large myocardial aneu 
rysm. There was essentially ventricular 
muscle this area, and anteriorly the aneu 
rysm was attached the pericardium. The 
aneurysm measured approximately 7.5 em. 
diameter and was coated everywhere 
thrombus; however, was not filled wit! 
clotted blood. Cross sections the 
arteries revealed old and recent thrombi, 
cluding the left anterior descending coronar 
artery. There was marked atherosclerosis 
the right coronary artery with 
and addition was almost 

The kinetocardiogram revealed late 
tolic outward movement from wit 
the maximum amplitude (fig. 5). 
this instance the pulsation 
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Fig. from the first autopsied patient. 


The tracings are aligned 
that the arrows apply the lower tracings well. 


The area infaretion determined 
autopsy was the region the apex and the anterior wall the left ventricle just 
adjacent the interventricular septum. 


There was marked outward systolic bulge the 
anterior precordium from 


This represents anterior and infaretion 
which the bulge from the precordial chest wall corresponded well 


inetocardiogram occurred the result 
rue ventricular aneurysm, and the location 
the bulge recorded correlated well with the 
aneurysm. 


atherosclerotic, and there was complete oc- 
clusion point em. from the origin the 
right coronary artery. The left ventricle 
throughout had extensive yellowish discol- 
Patient patient was 49-year-old oration its walls. 
who had typical clinical and 
findings acute posterior myo- 


There was extensive 
recent infarction the posterior wall (dia- 
phragmatic) the left ventricle extending 
The patient died the the base the heart. 

eventh hospital day following the onset 
and left ventricular failure. Postmortem 


The kinetocardiograms revealed 
high systolic outward movement epi- 
revealed the heart weigh 500 gastric tracings (KEM and KER) (fig. 6). 
The coronary arteries were markedly 


This illustrates instance when posterior 
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sees 


death from the second autopsied patient. 


This represents instance true myocardial aneurysm the lower anterior region 


the left ventricle adjacent the interventricular septum. 
systolic bulge the areas and K;. 


The revealed 
This example paradoxie pre- 


bulge due underlying aneurysm. 


infarction produced paradoxic pulsations 
the epigastrium. addition this probably 
represents bulge that functional and not 
there was demonstrable an- 
eurysm the myocardium autopsy. 
Patient This patient was 
man. month prior admission the pa- 
tient had anterior myocardial infarction. 
Frequent 
prompted the admission. 


pectoris 
One week later the 
patient had sudden onset very severe 
chest pain; just before death the electrocar- 
diogram revealed acute posterior myocar- 
dial infarction. The patient died few hours 
later acute pulmonary edema. autopsy 
the heart weighed 470 Gm. The posterior two 
thirds the septum was softened and yellow- 
ish color. addition, there was 
softening and yellowish discoloration the 
subendocardial aspect the posterior wall 


the left ventricle. Both old and recent myo- 


cardial were present. The coro- 
nary arteries were sclerotic, and there was 
considerable narrowing all 
right coronary artery the point where 
curves over the base the ventricle was 
pletely occluded hemorrhage within 
atheromatous plaque. The left 
coronary artery and the left circumflex 
were sclerotic but there were occlusions. 
Kinetocardiograms did not reveal any 
nite bulge the tracings taken prior 
onset the severe pain, but the 
grams week prior death revealed 
creased systolic outward movement 
KEL area and new bulge the poi 
However, this time there were elect 
changes (fig. 7). This 
possibly illustrates example which 
developed before 


4 


KINETOCARDIOGRAM MYOCARDIAL INFARCTION 


Kinetoeardiogram from 
tion was the posterior diaphragmatie surface the left 


autopsied patient. The 


The kinetoeardio- 


grams this instance revealed marked outward bulge the right and 


areas. 


diaphragmatie myoeardial 


changes became manifested. addition, 
finding bulge the precordium with 
demonstrable anterior indicates 

septal infarctions may produce 
pulsation the precordium, possibly 
the bulging the septum anteriorly 

the right ventricle. 


The similarity the previously 
precordial pulsations due 
‘esent study impressive. emphasizes 
careful clinical observations 
confirms the validity these studies. 

There has been little doubt the existence 
ventricular aneurysms. There are numer- 
reports, and addition systolic 


Thus possible record pulsations the epigastrie areas posterior 


been experimentally demonstrated the li- 
gation the descending branch the coro- 
nary The true aneu- 
rysms due myocardial had been 
however, paradoxic pulsations 
noted per cent patients with 
recent myocardial and per 
cent patients with old myoeardial infare- 
tions, studied the roentgenokymograph.* 
The demonstration that 100 per cent the 
patients our series had epi- 
gastric bulges was unexpected. was 
pated that anterior would more 
easily detected the 
technic, whereas posterior infarctions might 
better recorded with the electrokymograph 
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Fic. from the fourth autop- 
sied patient were obtained before and after the de- 
velopment new myoeardial infaretion. the 
and areas tracing) there was 
outward movement during systole. However, after 
the there well defined bulge 
these areas, although the this instance 
was the posterior two thirds the septum. 
possible explanation for the occurrence anterior 
precordial bulge the septal infare- 
tion would that the septum bulges into the right 
ventricle, displacing the anterior portion the myo- 
eardium forward. This patient also probably illus- 
trates instance which the bulge developed before 
changes became manifest. 


roentgenokymograph. The fact that pos- 
terior infarctions were frequently recorded 
with this anterior infarctions can 
possibly explained part the 
the infarets. myocardial in- 
farctions not correspond very well with 
the areas. The interven- 
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tricular septum may involved anterior 
well posterior infarctions. The diaphrag- 
matie area the left ventricle more com- 
monly involved posterior infarctions, and, 
since the area faces the diaphrag 
surface the heart, abnormal pulsa 
tions should have been this area 
the apex may involved posterior 
pulsations obviously should detected 
teriorly. However, the only apparent 
planation for the pulsations th: 
parasternal areas the chest 
myoeardial that the involve 
septum bulges into the right ventricle. Hig! 
posterior are difficult recogniz 
electrocardiographically and none 
countered the present series.* woul 
seem, however, that high posterior wall 
faretions should silent 
ever, this remains proved. 

Although generally accepted that 
infareted area myocardial muscle will show 
pulsation during systole, the pres- 
ent study emphasizes the validity this 
cept. Three the subjects whom autop- 
sies were performed did not have anatomic 
aneurysm present, although there were 
strable pulsations the kinetocar- 
diograms. The kinetocardiogram 
differentiate between and 
aneurysms, except those instances 
which the bulge disappeared during obser- 
These therefore can assumed 
rather than anatomic. The 
and 
remains obscure. has been stated that 
presence myocardial aneurysm does 
alter the clinical although instan 
associated with intractable heart failure 
been noted. Since this was acute stu 
prognosis, although only per cent 
pulsations disappeared during 


*It possible that some patients were exclu 
who had high posterior infaretions, since only 
levels were included this study, 
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hese per cent had some recovery muscu- 
function for the disappearance 
the pulsations, and therefore one 
vould think that they might fair better clini- 
Paradoxie pulsations can noted very 
after clinical onset the infarction, 
was recorded hour after the onset 

only proved myocardial infarctions were 
studied the present series, the value this 
echnie for diagnosis still unknown, and 
electrocardiogram similarly unknown. 
instances were encountered which 
bulge was detected 
rraphic changes occurred. Previously has 
reported from this laboratory that para- 
pulsations can during attacks 
angina pectoris, and then disappear after the 
alleviation the Therefore would 
appear that this technie should useful 
differentiating status anginosus (coronary in- 
sufficiency) from Any 
present after the cessation pain 
would suggest persistent infarcted area 
That the bulge did not 
disappear during hospitalization per 
vent the patients and that bulge dis- 
within the first week observation 
suggest that persistent bulge indicates 
although the age the infaret 
determined 
bulge also may present rest some 
with angina Whether the 
these instances due old myo- 

rea muscle unknown. 

The value precordial palpation the 

inical examination the patient must 

again. When pulsa- 

its clinical value obviously 

iportant. With some practice the diagnosis 

myocardial infaretion can often made 
the bedside least suspected many 
stances without the 

\dition, the observation that the bulges were 

ten tender palpation interest. This 
valid finding and not related 


KINETOCARDIOGRAM MYOCARDIAL INFARCTION 541 


psychogenic the tender point 
always occurred the place the maximum 
bulge and not the surrounding areas, such 
the adjacent ribs. However, the tender- 
ness lasted only during the very acute phase 
the infarction. 

There are some possible difficulties eval- 
uating pulsations palpation. The 
apical thrust due the presence left ven- 
tricular hypertrophy may simulate 
the thrust usually very forceful out- 
ward movement, and sustained throughout 
systole. However, the apex impulse left 
ventricular hypertrophy usually localized 
only intercostal space, and usually out- 
side the position, whereas the paradoxic 
bulges myocardial infarction usually 
over most the precordium, with the maxi- 
impulse more frequently occurring 
the area, well inside the midelavicular 
line. Although the bulge due infaretion 
usually has point maximum impulse, 
general more diffuse its location. How- 
ever, the infarct confined only the 
apical area the heart, quite possible 
that clinical differentiation cannot made. 
Occasionally the bulges due in- 
faretion may diffusely located and 
forceful that they may confused with the 
anterior precordial associated with 
right ventricular in- 
other information usually offers 
sufficient evidence for differentiation. 


SUMMARY 


Forty-two patients with clinically proved 
infarctions were studied with the 


(low-frequency 

precordial motions). 

Aneurysmal (paradoxie outward 


motions) were recorded all patients either 
over the precordium the epigastric re- 
gion, both posterior and anterior 
infarctions. The point maxi- 
mum bulge was usually the area an- 
terior myocardial infarctions. 

Serial studies the patients with acute 
infarction revealed that the bulge 
persisted throughout hospitalization per 
cent the patients, including the per cent 


4 
4 
4 
4 
q 
q 
q 
| 


who had bulge first examination but 
who showed bulges subsequent 
only per cent the patients did the bulge 
disappear during the period hospitalization. 

The abnormal pulsations were 
palpable per cent the patients stud- 
ied. 

Autopsy findings from patients revealed 
that the abnormal pulsation the 
chest wall corresponded anatomically rather 
well the the myocardial infare- 
tion and could have either the 
result definite myocardial aneurysm 
pulsations the myocardium 
without definite aneurysm. 


SUMMARIO 


Quaranta-duo patientes con clinicamente 
demonstrate myocardial esseva 
studiate per medio del technica 
(motiones precordial basse frequen- 
tia). 

Extrusiones aneurysmal (paradoxe moti- 
ones extrorse) esseva registrate omne pa- 


gastric, posterior etiam anterior infarci- 


mento myocardial. del extrusion 
maximal esseva usualmente area 
anterior infarcimento 

Studios serial del patientes con acute in- 
farcimento myocardial revelava que extru- 
sion persisteva durante integre periodo 
hospitalisation pro cento del casos. Iste 
cifra include pro cento del patientes 
qui extrusion non esseva presente pri- 
registration sed appareva registrationes 
subsequente. extrusion dispareva 
eurso del hospitalisation solmente pro 
cento del patientes. 

palpabile pro cento del patientes stu- 
diate. 

Constatationes quatro casos re- 
velava que anormal pulsationes paradoxe 
pariete thoracic correspondeva 
mente satis ben sito del infarcimento myo- 
cardial. Los pote esser explicate 
como resultato definite aneurysmo myo- 
cardial pulsationes paradoxe del myo- 
cardio sin definite aneurysmo anatomic. 
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Exertional Hypotension Cardiac Patients 


Bruce, M.D., Leonarp M.D., Katsura, M.D.. 


THEODORE M.D. 


Hemodynamic studies during steady states sitting and walking treadmill have 


shown fall mean arterial pressure patients. This was associated 
with greater increase peripheral resistance during sitting, and failure increase 


stroke index during walking. 


CONTRAST the expected rise sys- 
pressure with exercise, previous 
study,! hypotensive responses were often re- 
168 patients who were sub- 
mitted test exercise tolerance. Under 
the the test, which required 
per cent grade, normal subjects increased 
systolic pressure least per cent the 
pressure recorded during the fourth minute 
sitting before standing and walking. Con- 
sequently ‘‘exertional was de- 
fined failure increase systolic pressure 
during walking least per cent the 
final value while sitting rest; some in- 
during exercise the pressure fell below 
the resting level. Forty-four per cent pa- 
with stenosis either the mitral 
valves had exertional hypotension, did 
per cent patients with either hy- 
vertensive vascular disease coarctation 
aorta. The incidence was lower pa- 
ients who had flow loads due either valvu- 
regurgitation left-to-right shunts. 

reviewing previous experimental studies, 
pointed out that direct recordings 
rterial pressure horses and dogs during 
‘ork treadmill sometimes showed fall 
mean Skouby studied direct re- 
aortic pressure dogs they 
treadmill. Despite initial oscillations 
transient falls mm. for less than 


From the Division Cardiology, University 
Seattle, Wash. 

These studies have been supported, part, 
rant-in-Aid 908 C6,7 from the National Heart 
istitute, U.S. Health Service. 


Cardiae index during exercise increased somewhat, largely 
because greater acceleration heart rate. 


seconds, both systolic and diastolic pressures 
increased parallel with the rise oxygen 
also observed oscil- 
lations pressure human subjects during 
the initial phase exercise, which attrib- 
uted effects immediate vasodilatation 
and decreased ventricular blood volume. 
Fraser and observed normal 
subjects average rise systolic pressure 
mm. Hg, average fall diastolic 
pressure mm. Hg, and change mean 
pressure when arterial pressures 
were recorded directly during standing and 
5-per-cent grade. The same authors reported 
that out patients with-a healed myo- 
had fall mean arterial 
pressure during the same work Donald 
and associates also noted fall 
pressure out patients with mitral 
valve disease who were studied while they 
performed leg the supine posi- 
both these cardiae in- 
dex somewhat during exercise. 

data patients during 
exercises the upright posture, further stud- 
ies were made determine the mechanisms 
exertional hypotension. 


MATERIAL AND METHODS 

Twenty-six patients were studied, which 
were placed group because they either ex- 
hibited change showed increase mean 
arterial pressure during exertion; were placed 
group because they demonstrated decrease 
mean arterial pressure during exertion. The 
and physical characteristics these 
groups are presented table additional 
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Characteristics, Cardiovascular Diagnosis, Preliminary Evaluation 


Exercise Tolerance and Blood Volume 


Patients 
diagnosis 


Cardiac 


Group 


HMI 
HCVD 
(Post op) 
HCVD 
HMI 
HMI 
HCVD 
MS, 


— | Functional 
capacity 


59.0 
51.8 


91.0 
80.5 
84.0 
56.0 

105.0 
66.4 
89.1 


58.7 
77.0 


59.0 


we 


60.6 


70.3 


55.0 
M.H. 
M.G. 
G.G. 
L.M. 

Mean 


62.0 
85.9 
42.3 
60.9 
65.0 
66.2 
61.0 
85.0 
64.1 


AS, 
HCVD 
MS, 
HMI 


AR, 


me 


onn & 
Ct mm Co bo 


© 


*Not digitalized. 
motivation. 
healed 


stenosis; 


MS, mitral stenosis; 
NS, normal sinus rhythm; AF, atrial 


fitness 


patients who were sedated became weak dizzy 
sitting and were eliminated from the study. 

preliminary test exercise tolerance was 
done each patient determine blood pressure 
response means sphygmomanometer, and 
note any symptoms 


signs resulting from 
Cardiorespiratory performance was ex- 
pressed terms the Fitness 

Thirteen patients were sedated with mg. 
meperidine hydrochloride (Demerol), and mg. 


HCVD, 
AR, aortie regurgitation; 
fibrillation; 


Exercise tolerance 


Symptoms 


{ Sedation for 
cardiac 


| Max. sys. 
pres. 


VPS 


hypertensive cardiovascular disease; 
MR, mitral 
Max. HR, maximal heart rate; 


for surgical exposure the 
and the radial artery under local anesthesia 
drine sulfate intramuscularly prevent postw 
hypotension during sitting and standing 
result previous sedation. 
tients received only ml. saline 

polyethylene catheter (PE 90) was insert: 
into the radial artery, and the venous 
(6F) was passed into the pulmonary artery. 


catheterization 


They were then given mg. eph 


The remaining 
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EXERTIONAL HYPOTENSION CARDIAC PATIENTS 545 
TABLE Upright Posture and (Mean Standard Deviation and 
Probability Difference between Means Being due Chance 

Group? Lying supine Sitting Dp Walking p 
Mixed venous content 12.4+3.8 <.001 
Heart rate <.001 
80+16 129+31 <.001 
Mean syst. press. 115+22 
(mm. Hg) 124+26 
Total syst. 375+ <.002 228+ <.001 


*In changing from lying sitting, from sitting walking, for the same group 


patients with normal pressor response exercise; II, patients with hypotensive 


response exercise. 


Cardiae outputs were determined direct Fick 
during steady states sitting and walk- 


ng. Oxygen consumption was measured with 
filled with 100-per cent 
Blood oxygen contents were determined 


the Van Slyke-Neill method. 

Blood volume was estimated from T-1824 plasma 
recording the primary dilution with 
ear oximeter and venous 
ematocrit was used without any correction for 
rapped plasma. 

were recorded with Statham 
and Sanborn oscillograph. 
ero reference levels were located em. above 


the table when the patient was supine, and the 
level the fourth interspace anteriorly when 
the patient was upright. Transducers were taped 
the arm, which was held dependent, maintain 
constant positions during walking. Catheters were 
flushed frequent intervals prevent damping. 
corrections were made for respiratory varia- 
tions, and mean pressures more than one res- 
piratory cycle were determined 
integration. 

Pulmonary and resistances were 
lated from mean pressure and flow for 
body surface areas, follows: 


Resistance Index (dynes sec. 
Mean pressure 1332 
Cardiac index 
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Valsalva maneuver, standardized holding 
orotracheal air pressure mm. for 
seconds, was recorded several patients ob- 
serve responses systemic arterial pressure dur- 
ing phases and IV, 

RESULTS 

The results observed sedated and 
nonsedated patients were combined 
divided into groups according the pressor 
response walking. Since nonsedated pa- 
tients developed exertional hypotension 
contrast only the sedated patients who 
were able sit up, likely that sedation 
selectively eliminated several the more vul- 
nerable patients from complete study.* The 
effects the upright posture 
and exercise will described relation 


all individual data mimeo- 
graphed appendix will supplied request. 
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FROM SITTING TO WALKING ot | 73 moh 10% grade) 


OXYGEN CONSUMPTION 


OXYGEN REMOVAL 
RaTE 


CARDIAC INDEX 


OXYGEN 
OW FERENCE 


ARTERIAL OXYGEN 
CONTENT 


MIXED VENOUS 
OXYGEN CONTENT 
HEART RATE 
STROKE INDEX 
PULMONARY 
ARTERIAL PRESSURE 


SYSTEMIC 
PRESSURE 


PULMONARY 
ARTERIAL RESISTANCE 


and walking. Patients group and were 
separated basis change mean arterial pres- 
sure from sitting walking; note 
changes stroke and indices. 


Variations arterial pressures observed during standing and walking different 
patients. Arrows indicate level mean arterial pressure. 


FROM LYING TO SITTING : 
FA 
SITTING STANDING #ALKING PATIENT 
SITTING STANDING 
35 
PA 


EXERTIONAL HYPOTENSION CARDIAC PATIENTS 


4 


Two examples exertional hypotension (top, H.; bottom, R.). 


well mean arterial pressure. 


patients with normotensive, and pa- 
(38 per cent) with hypotensive re- 
sponse exercise the upright posture. 
Sitting and Standing Rest 
Several adaptations circulation 
result changing from the supine 
itting position (table fig. 
pooling affected venous return, wid- 
ned the arteriovenous 
bout per cent, and lowered the cardiac 
There was significant reduction 
troke index more than per cent, and 
uly slight acceleration heart 
the magnitude pressure 
peripheral resistance was greater 
roup patients, the differences were not 
and .12 respectively). 
Some patients exhibited slow oscillations, 
undulations arterial pressure, 
hen they stood (fig. fluctua- 


Note the fall 


tions were not well correlated with respira- 
tory variations pulmonary arterial pres- 
sure. 


4800 4000 3200 28600 2400 2000 1600 


/ 

// / / J 


° 10 20 30 40 x» 60 70 
CARDIAC INDEX 


index, and pulmonary arterial pressures, and 
walking. 


q 
7 
12¢ 
PA 
\ 
PA 
r 


BRUCE, COBB, 


USUAL RESPONSE TO EXERCISE 


Bot 


5+ 


Fig. 
different patients. 
Valsalva maneuver. 


Walking 

For approximately 3-fold increase oxy- 
gen consumption above the level observed 
while supine, patients group almost dou- 
bled the index (table 2). They also 
showed about per cent increase stroke 
index and arteriovenous oxygen difference 
changing from sitting walking (fig. 1). 
Since mean arterial pressure but 
slightly, the peripheral showed 
about per cent fall due vasodilation 
(fig. 3). 

Patients group with exertional hypo- 
tension (figs. and showed similar fall 
resistance, but significantly smaller in- 
crease stroke index .003) and 
index than did those group 
The arteriovenous oxygen differ- 
ence was somewhat greater, but there were 
appreciable differences heart rate, oxy- 
gen consumption, ventilation, oxygen re- 
moval rate. 
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Variations phase-II responses arterial pressure Valsalva maneuver 
Note the transient inerease pressure phase after the 


Contributory Factors 


EXERTIONAL 


for Hypo 

tension 

The possible importance 
total blood volume, distribution blood 
volume (as reflected pressor responses 
the Valsalva maneuver), 
heart beat was reviewed. 

There significant reduction 
blood volume nor significant difference 
average total blood volume for patients 
groups and (table 1). 

Valsalva responses were recorded 


and mechanism 


was neither 


tients. Only the hypertensive patients 


orally showed any impairment the 
Valsalva overshoot diastolic pressure. 
was consistent difference phase 

sponses between the groups. 
maximal differences observed between 
more, there was change these 


each group are shown figure 
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Fig. Variations arterial 


bigeminy patients. 


when the Valsalva maneuver was repeated 
the exercise test. 

Three patients who had atrial fibrilla- 
tion developed exertional hypotension. The 
patient, who increased mean ar- 


pressure during exertion (fig. 6), had 
mitral regurgitation. The di- 


impression was confirmed later dur- 
open heart surgery (mitral annuloplasty 
‘formed Dr. Alvin Merendino). 
others with atrial fibrillation and hypo- 
sive responses exertion, had predomi- 
itly mitral stenosis; the other had mitral 
urgitation and possibly myocarditis. An- 
patient, H., had normal sinus rhythm 
rest, but exhibited fall mean arterial 
ssure due the 


during exertion (fig. 6). 


pressure 


VPS 
{ iy i i 


relation atrial fibrillation and 


Note the fall mean arterial pressure the latter instance. 


had healed myocardial infarct, and was not 
treated with any digitalis preparation, this ar- 
rhythmia was presumably due myocardial 
ischemia. 
Discussion 

Even though exertional hypotension has 
previously been observed directly some ex- 
perimental animals and indirectly 
patients studied this laboratory, the possi- 
should not disregarded without further 
comment. Due the sampling blood and 
flushing catheters during the procedures, 
the possibility artifactual damping re- 
mote. Most important, however, the fact 
that many patients exhibited 
higher 


rebound 


covery, has been observed previously 


80 
730 20 VPS 
\ 
| 


older normal men Fraser and 

Numerous mechanisms may contribute 
depressor response muscular exercise. Un- 
doubtedly neural regulation vasomotor 
tone important. This may impaired 
the syndrome hypotension, 
depression from the use 
The latter was presumed respon- 
sible for eliminating patients from complete 
studies, since without sedation, they could 
tolerate the upright posture and exercise 
the preliminary test prior cardiae catheteri- 
zation. Further support this the fact 
that all the nonsedated patients completed 
the experimental procedure. effective 
blockade peripheral ganglia may impair 
regulation vasomotor tone also. Although 
hypertensive patients (A.L. and L.M.) had 
been prolonged therapy with pentolinium 
bitartrate, one showed the 
sponse posture previously 
Smith and while the other showed 
response walking. Presumably marked 
reductions blood volume from hemorrhage 
dehydration also could assume major im- 
portance neural regulation vasomotor 
tone was not adequate. Pulmonary hyper- 
tension may contributory favoring re- 
distribution the effective blood volume, but 
this could not evaluated adequately from 
the examples included this Hy- 
from hyperventilation may lower 
peripheral but the mean arterial 
carbon dioxide content during exercise 
43.0 volumes per cent for patients with ex- 
ertional hypotension was 
different from the mean (43.9 volumes per 
cent) for the other patients who had lower 
levels ventilation (23.1 versus 27.0 
min.), and fall pressure. 

Although the role posture relation 
numerous cardiovascular syndromes has been 
reviewed Silverman and Salomon, obser- 
during physical activity the up- 
right posture were not available for analysis 
their The patients the 
present study who exhibited depressor re- 
sponse exercise usually demonstrated 
greater pressor response changing from 
supine sitting posture. This was com- 
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reduction 
The peripheral 
from vasodilatation secondary 
was comparable that observed other 
response exertion. 


pensation for somewhat greater 
index. 


Thus exertional hypo- 
tension was physical sign impaired 
diae reserve, primarily due inability 
increase the stroke index because 
dial ischemia, dilatation, valvular stenosis, 
ventricular bigeminy. Tachycardia, 
index, was not suffi 
cient compensation for this defect. 
tachyeardia were excessive, 
with atrial fibrillation, would further 
stroke the greater reduction 
filling time. Valvular regurgitation, 
not associated with significant dila 
tation, myocardial disease depression 
neural regulation vasomotor tone, was un- 
likely cause exertional hypotension. Simi 
patients with left-to-right shunts and 
significant myocardial disease did not dem- 
onstrate exertional 


SUMMARY AND CONCLUSIONS 

arterial pressure during walking, 
occurred patients tested with in- 
dwelling catheters and direct recordings 
pressure pulmonary and radial arteries. 

Patients who developed exertional 
sion had slightly increased peripheral resist- 
ance and lowered cardiae indices while sitting 
rest, and marked limitation stroke 
dex during walking. Cardiae index 
somewhat due acceleration 
heart rate. 

concluded that exertional hypotens 
loss blood volume marked impairm 
neural regulation vasomotor tone can 
excluded. 


SuMMARIO INTERLINGUA 


del valor medie del tension arterial syste 
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state con catheteres sito registration 
del tension arterias pulmonar 
dial. 

Patientes qui disveloppava hypotension 
‘ortio habeva levemente 
peripheric reducite indices cardiac 
limitation del indice pulso quan- 
augmento del frequentia 

coneludite que hypotension effortio 
possibilemente manifestation significa- 
possibile excluder explication per 


del regulation neural del tono 
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Changes during Hemodialysis with 
the Artificial Kidney 


Il. The Treatment Digitalis Intoxication 


series hemodialyses with the artificial kidney, digitalis had been administered 


times. 
ment are analyzed. 


ported that hemodialysis with the artificial 
kidney consistently corrects acidosis, hyper- 
potassemia, and have ob- 
served, have that the patient with 
heart disease receiving digitalis may manifest 
electrocardiographie changes ef- 
and toxicity during repair fluid and 
electrolyte imbalance. 

The management digitalis toxicity often 
includes modification electrolyte 
concentrations. The administration potas- 
Clinical and 
plasma electrolyte change, however, often fail 
parallel each other. 


response 
Therapeutic successes 
the absence demonstrable change 
have 
been attributed change intracellular 


measurable 
centration, altered ion gradients, al- 
tered rate ion transfer the cellular mem- 
Lack 
demonstrated elevation plasma potassium, 
Exact 
for therapeutic success failure are poorly 
understood. 


clinical response, despite 


has also been observed. mechanisms 


have previously reported analysis 


From the Cardio-Renal Laboratory the Second 
(Cornell) Division, Bellevue Hospital, the 
Service the New York Veterans Admin- 
istration Hospital, and The New York Hospital- 
Cornell Medical Center, New York, N.Y. 

This study was supported part grants from 
the American Heart Association, the New York Heart 
and the U.S. Publie Health 


Association Service 


(H-2054 C). 


The digitalis and the results treat- 


ses and have correlated them with plasm: 
electrolyte then 


larger series has been 


Since 
This report summarizes our experience wit! 
digitalis intoxication during dialyses 
formed patients with acute and 
renal disease. There were patients 
congestive heart failure this 
were receiving maintenance doses digitalis 
(digitoxin) the time dialysis. They 
were treated with dialysis times. 
patients showed evidence digitalis intoxi- 
cation during dialyses. Analysis our data 
may better define the limitations 
therapy digitalis intoxication during hemo- 
dialysis. 
CRITERIA FOR DIAGNOSIS DIGITALIS 
INTOXICATION 

The criteria for digitalis intoxication were 
These 
supraventricular 
tricular 
normal sinus rhythm, the absence 


graphic manifestations. 


toms and signs concomitant illness 
monary infarction, infection, that mig 
induce associated with arrhythmia. 
jective manifestations digitalis 
Each th: 
patients presented the syndrome, 
that anorexia, nausea, and vomiting were 
mon without relation medication. Second 
phenomena, had been administered 
patients and, finally, results could eva 
ated better objective measurements. 


were rejected for reasons. 
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CHANGES WITH THE 


ARTIFICIAL KIDNEY 


5gms KCI added bath 2:10 


supraventricular prob- 


ably nodal origin, appeared 1:15 p.m., associated with correction 


After the addition Gm. potassium the dialysis bath 1:25 


p.m. the 


rhythm changed sinus tachyeardia, but the plasma potassium level was unchanged after 


this therapy. 


premature contractions 


potassium had not changed 


concentration did not 


who had not received digitalis. Several pa- 
had premature ventricular contractions 
without other arrhythmia significant elec- 
change. Some severely ill patients 
developed atrial fibrillation with rapid ven- 
tricular rate during hemodialysis. They were 
treated with digitalis and are not considered 
further this report. 

The employed for blood sampling 
plasma analysis have been described pre- 
viously.! 

RESULTS 

intoxication was noted per 
the dialyses the patients receiving 
who had prior digitalis therapy, there 
patients whose dialysis was repeated, the 
oceasion. Neither age nor sex seemed 
determinants. The cause renal 
ure was varied and 
digitalis intoxication. Only 
had had evidence any cardiac 
ration prior the onset renal failure. 


Arrhythmias were uncommon 


Frequent ventricular 


2:30 p.m. associated with the correction acidosis. Plasma 


After the addition only Gm. potassium 
chloride the dialysis bath 2:10 p.m. the arrhythmia disappeared. 


Plasma potassium 


tern left ventricular hypertrophy each 

every instance the arrhythmia appeared 
during the correction acidosis, hyperpotas- 
semia, combinations these. 
The only treatment employed correct the 
arrhythmia consisted the addition potas- 
sium chloride the dialysis bath. Short case 
summaries follow. The serial electrocardio- 
grams cases and have been published 


Case K., girl suffering from 
pyelonephritis, developed nodal rhythm 
during dialysis. Plasma potassium 
which was 7.4 initially measured 4.7 
the onset arrhythmia. Carbon di- 
oxide power had risen from 10.8 
17.2 mM/L. Thirty grams potassium chloride 
were added the dialysis bath and the rhythm 
soon changed sinus tachyeardia. that time, 
plasma potassium was 4.8 mEq./L. 

Case O., 10-year-old girl with acute ne- 
phritis, developed nodal rhythm 
lar during dialysis. Plasma potassium 
was 7.4 initially and 4.0 
the onset arrhythmia. Carbon di- 
oxide combining power had risen from 8.4 18.8 
mM/L. Twenty grams potassium chloride were 
added the dialysis bath, and the rhythm was 
converted normal sinus mechanism. Plasma 
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12 noon 


9:40 a.m. the rhythm was normal sinus. (The slur 
the downstroke the was also present the 
noon and does not indicate 
the atrial flutter.) noon first- and 
heart block were noted association 
with hypopotassemia and slight correction acidosis. 
After the addition Gm. potassium chloride 
the dialysis bath 12:10 p.m. the arrhythmia was 
longer present. 


potassium that time was 

During second dialysis, paroxysmal atrial 
tachyeardia with block was noted. 
event plasma potassium concentration had changed 
from 7.4 3.6 and carbon dioxide com- 
power from 11.7 21.8 
addition Gm. potassium chloride the 
dialysis bath, the was 4.1 
mEq./L. and the rhythm was 

have subacute glomerulonephritis, manifested the 
electrocardiographie pattern left ventricular 
hypertrophy. developed premature ventricular 
contractions giving rise quadrigeminy during 
dialysis. exhibited paroxysmal 
atrial tachyeardia with block. During these inter- 
vals the serum caleium 
from 7.4 9.5 mg. per cent. There was sig- 
sium bicarbonate. therapy was instituted 
and short period time the rhythm changed 
sinus 

Case W., 43-year-old man with ex- 
tensive burns and acute renal failure, developed 
supraventricular probably nodal 
origin, during dialysis. Plasma 
initially 6.3 was 3.9 mEq./L. 
this time. Twenty grams potassium chloride 
were added the dialysis bath and the rhythm 
changed sinus tachyeardia. The plasma potas- 
sium was unchanged concentration 3.9 


(fig. 1). 
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Case 52-year-old woman with chron 
glomerulonephritis, developed prem: 
ture ventricular contractions during 
Carbon dioxide power, which had 
12.3 mM/L. the start dialysis, was 163 
mM/L. Plasma potassium concentration 
normal. Only Gm. potassium chloride 
added the dialysis bath and the premature 
tricular contractions disappeared (fig. 2). 


renal failure, was treated with hemodialysis 
left ventricular hypertrophy was present. 
ing the initial dialysis, first-degree heart 
noted concomitant with reduction plasma pot: 
sium from 5.5 3.4 mEq./L. and elevation 
dioxide combining, power from 22.2 
first-degree heart block, which persisted for 
hours after completion dialysis. During 
second dialysis, first-degree heart block again 
peared plasma potassium changed from 5.1 
3.9 mEq./L. this Gm. potis- 
sium chloride were added the dialysis bath and 


plasma potassium rose 
mEq./L. First-degree heart block persisted, how- 


ever, until after dialysis. 

pyelonephritis, developed first- and 
gree heart block during dialysis. 
sium had changed from 4.0 Ten 
grams potassium chloride were added the 
dialysis bath and plasma potassium rose 3.9 
peared (fig. 3). 

tions digitalis intoxication oceurred they 
relatively 
rhythm observed, 


were benign, 
these more serious manifestations 
intoxication are relatively rare during 
dialysis. 

rhythmias should include the addition 
tassium chloride the dialysis 


The 


limitations supplementary potassium 
ride administration, however, are evident 
instances, this treatment appearec 
fective but the ra- 
tion after the addition potassium the 
the same lower than that the 
toxicity. have data demonstrat: 
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teration cellular potassium concentration 
wing and have regarded 
tered intracellular extracellular potassium 
potassium transfer rate across the 
membrane important mecha- 
for the spontaneous reversion the 
case and for the failure po- 
ssium administration (in the face 
elevation plasma potassium 
ease 

Rapid elevation serum can play 
important role the development digi- 
lis toxicity, since calcium and digitalis have 
may illustrate such mechanism. 

The recent development Wacker and 
scrum magnesium concentration has allowed 
comparison the similarities electrocar- 
diographie changes produced hyperpotas- 
semia and hypermagnesemia. possible 
that reduction serum magnesium from 
elevated levels during hemodialysis con- 
tribute the defects rhythm and condue- 
tion digitalis intoxication. 

Digitalis intoxication constitutes hazard 
many patients undergoing hemodialysis. 
impossible predict its occurrence, and 
results treatment are unsatis- 
factory. appears advisable, therefore, 
defer the administration digitalis until 
rational approach must await further 
during hemodialysis. any ease, 
ring hemodialysis, frequent electrocardio- 
observations are warranted for early 


SUMMARY 


appearance and management digi- 
intoxication during hemodialyses with 
kidney have been analyzed. 
hythmias were observed. Their 
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all instances the arrhythmia was rela- 
tively benign, and idioventricular rhythm was 
not observed. The addition chlo- 
ride the dialysis bath was effective 
cases, although the mechanism action ap- 
treatment failed, and another spontaneous 
reversion sinus rhythm was observed. 


monitor- 
ing necessary during hemodialysis. ap- 


pears advisable avoid treatment with digi- 
talis before the procedure whenever possible 
remain alert the problem induced 
toxicity digitalis administration urgent. 
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SUMMARIO INTERLINGUA 

tion per digitalis hemodialyses per me- 
dio del ren artificial esseva analysate. Digi- 
talis habeva essite administrate easos. 
arrhythmias inducite per digitalis esseva 
observate. occurrentia esseva 
tion con etate, sexo, causa del insufficientia 
renal. 

omne casos arrhythmia esseva rela- 
tivemente benigne. Rhythmo idioventricular 
non esseva observate. addition chlo- 
ruro kalium banio dialyse esseva 
nismo del action remaneva pa- 
tiente, tractamento non succedeva. 
altere, reversion spontanee rhythmo sinusal 
esseva observate. 

Continue controlo 
necessari durante hemodialyse. pare de- 
sirabile evitar tractamento digitalis ante 
manovra del hemodialyse artificial. ad- 


ministration digitalis urgente, prob- 
lema toxicitate require semper-vigilante 
attention. 
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THOMSON 


British: professor natural history, 
editor and author: 1861-1933 


Many the misunderstandings that have arisen regard “science 
and philosophy,” and similar questions are due failure recognize what 
science aims at—the formulation things they are and they have come The 


primary aim science not “explain,” except the sense saying, “this the 


outcome that.” 


does not inquire into the “why” things, the 


Readings the Meaning and Conduct Life from Ancient and Modern 


Sources. 


Vol. Boston, The Beacon Press, 1952. 
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during routine catheterization. 


Production Heart Sounds the Cardiac Catheter 


Extra heart sounds are frequently produced by the eardiae catheter in the human subject 
1 A 
They are associated with a characteristic pressure 


artefact, which suggests that the sound produced back-and-forth movement the 


tip across the valve. 


Similar sounds, and also murmurs, pro- 


duced passage across pulmonary valves excised canine hearts. 
The fact that such artificial sounds can produced the catheter sug- 


catheterization. 


NCREASED interest the heart sounds 
recent years has led attempts obtain 
better correlation between the sounds and me- 
chanical events within the heart than can 
provided external recording pulses and 
sounds. One method the simultaneous re- 
cording external heart sounds and intracar- 
diae pressures during catheterization. 
Recently the recording sounds 
has been used attempt further refine 
Such methods have 
very useful. 

For the past year have been recording 
simultaneously external heart sounds and in- 
tracardiae pressures large proportion 
routinely catheterized patients. have ob- 
served that heart sounds may produced 
movement the catheter within the 
and that such sounds may lead errors 
interpretation the ob- 
ained during catheterization. Because the 
nereasing use during 
catheterization, especially with the 
ome value report our findings regarding 
incidence, characteristics, and mechanism 
production such catheter-induced heart 
ounds. 

MATERIAL AND METHODS 

total number 132 patients catheterized 
this laboratory over period year, will 
considered. All these subjects had simultaneous 


From the Department Medicine the Stanford 
niversity School Medicine, San Francisco, Calif. 
Dr. Eldridge Scholar Science the 
and Mary Markle Foundation. 


gests that some caution must used interpreting phonocardiograms obtained during 


recording pressures heart 
sounds during withdrawal the cardiae catheter 
from the pulmonary artery right ventricle and 
atrium. 

pressure pulses were recorded 
ror oscillograph via the catheter and Statham 
strain-gage transducer (P23D). The heart sounds 
were received microphone (Cambridge In- 
strument Co.) placed the anterior chest wall 
the area along the left sternal border, 
amplified means low-level amplifier (Tek- 
tronics, Type 122), and recorded the same 
recorder. With this equipment 
pressure events the recording have delay 
more than 0.01 second relation the phono- 
events, even with the smallest and 
largest catheters used. 


CLINICAL OBSERVATIONS 

The records the patients studied 
were found show extra heart sound. 
all cases, this was loudest along the left ster- 
nal margin the second third intercostal 
spaces. The sound was clearly audible aus- 
cultation over this area. 

the cases, the extra sound had 
the following had the 
same pitch and duration second heart 
sound. was noted only when the catheter 
tip appeared the right ventricular 
outflow tract, during withdrawal the 
catheter from pulmonary artery right ven- 
tricle. the extra sound was noted 
only heart during the with- 
drawal, but the other cases 
repeatedly during the period which the 
catheter tip seemed the right ventricle. 


the example figure was fixed 
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The pressure tracing represents combination pulmonary artery pressures (in 
later systole and early diastole before the sound) and right ventricular (in 
diastole following the extra sound and the first portion The sharp drop 
pressure with the extra sound due the sudden pulling back the eatheter 


tip into the right ventricle. 


PULMONIC 


Fig. Extra heart sounds the eardiae variable 


intervals after the second heart sound. Note the variable contour the ‘‘right ventricular’’ 


interval between the second heart sound and 
the extra sound. From subject subject and 
even the same individual there was often 
varying relationship between the 
sound and the extra sound (fig. 2). The 
sound was always associated with character- 
pressure tracing. This was artifact 
the right ventricular tracing which con- 
sisted prolonged elevation and sharp drop 
pressure diastole the diastolic level 
the right ventricle (figs. every 
case the extra sound coincided exactly with 
this pressure drop. 


pressure pulse contour, with sharp drop pressure occurring the time each extra sound. 


have interpreted these findings fol 
lows. During end-diastole the catheter tip 
the right ventricular outflow tract, ven 
pressure being recorded 
Systolic contraction the ventricle 
the catheter tip through the opened pulmo 
nary valve, that pressure the 


artery recorded. After the second hear 


sound, early diastole, the catheter tip 
mains the pulmonary artery for time; 
then, the ventricular cavity enlarges 
ing diastole, pulled back through the 
closed pulmonary valve into the ventricle, 


- 
EKG 
} 
MM. 


PULMONIC 


EKG 


(first eyeles), 
artery and right ventricle. 


that the recorded pressure drops suddenly. 
The sound related the same events. The 
presence the catheter does not prevent 
normal second heart sound, but 
withdrawal the catheter produces extra 
valvular sound. 

have several occasions noted sueh 
back-and-forth movement the eatheter 
tip the pulmonary valve during high- 
studies. 

Other factors that might have affected the 
production this extra sound 
were considered. The sound with all 
sizes 10F) catheters. Age 
seemed factor, since the range was 
from years. The extra sound 
with variety abnormalities, in- 
‘luding with atrial septal defeet, with 
interventricular septal defect, with mitral 
stenosis, and with primary pulmonary hy- 
pertension. There seemed relationship 

left-to-right intracardiae shunts, 
arge shunts, and had balanced left-to-right 
some importance was that 
pulmonary hypertension, pulmonary ar- 
ery systolic pressure greater than mm. 
incidence than would expected from 
material usually studied this laboratory. 
the existence pulmonary hy- 
was not essential for the 
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extra sound absent when the eatheter tip fully the pulmonary artery 
but appears when 


tip passes back and forth between pulmonary 


Sounds and ‘‘right ventricular’’ pressure 


tracings from human subjects showing appearance 


extra heart sound and pressure 
with sound. 


tion the extra sound, subject having 
pulmonary pressure only mm. 
Hg. 

None the patients with moderate 
severe stenosis developed this dias- 


PULMONIC 
EKG 
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Fig. Sounds and pulmonary artery pressure tracing from patient with stenosis. 


Note systolic extra heart sound whieh oceurred only when was pulmonary 


artery. 


sound. therefore interest that 
the eighteenth patient, who had severe val- 
vular pulmonic stenosis, did show midsys- 
tolic sound This sound occurred only 
when the catheter tip was located the pul- 
monary artery several centimeters beyond the 

pressure artifact due the catheter tip’s 
passing from the ventricle the dur- 
ing systole, coincident extra vas 
noted any case. 


EXPERIMENTAL OBSERVATIONS 

view the findings patients, 
thought desirable attempt the experimen- 
tal production heart sounds means 
the catheter, and verify the valvu- 
lar origin the sound. 

The intact hearts and great vessels from 
recently killed normal dogs were used. 
each, the pulmonary artery was cannulated 
and attached means plastie tubing 
small reservoir water. pressure ap- 
proximately mm. was maintained 
the pulmonary artery, which kept the pul- 
monary valve cusps tightly closed. 

Pressures within the right ventricle and pul- 
monary artery were recorded means 
catheter inserted through the right 
ventricular wall. Sounds were recorded 
means the equipment described above, the 
microphone being placed over the 
main pulmonary artery. During the proce- 
dure, pressures and sounds were recorded si- 


while catheter tip was being 
moved slowly rapidly and out the 
pulmonary artery, through 
valve. 

both hearts the passage the catheter 
tip through the pulmonary valve, either di- 
rection, caused loud sounds 
example shown figure The high in- 
tensity sound the pick-up site demon- 
strated comparison with the apex sounds 
normal human adult taken with the same 
equipment and the same amplifier setting. 

The main factor the production the 
sound seemed the setting the tensed 
cusps into vibration insertion 
withdrawal the catheter tip. The size 
the catheter was unimportant far sound 
production was concerned, was the position 


(lateral central) the catheter 


valve. The speed withdrawal was impor 
tant: when fast, sharp sound was generated 
when slow, sound was recorded but th: 
theter tip the valve 
pv! insufficiency and the associ 
ated (fig. 7). 

experiment was performed wit! 
another excised canine heart with use 
aorta valve. Here again, passage the cath: 
ter tip the valve yielded sharp, 
sounds. 


presence 


DISCUSSION 


apparent from these findings that 
presence catheter the heart can brin 
about the production true valvular 


j 
q 
| 


PULMONIC 


VALVE 


SOUNDS 


APEX SOUNDS 


i2 


Sounds generated the pulmonie valve 
excised dog heart when catheter tip passed rapidly 
and forth between right and pulmo- 
artery. Pressure tracing shows abrupt fall 
pressure catheter tip passes across closed 
valve. Lower tracing normal adult human apex 
sounds taken with same equipment and amplification 


shows the high intensity the sounds indueed the 
dog heart. 


sounds. The coincidence the pressure arte- 
and the extra heart sound, and the ex- 
perimental findings are strong evidence 
favor the postulated mechanism the 
cause the extra sound found 
our subjects. Further support comes 
from the demonstration 
ment the catheter tip across the pulmonary 
valve. 

Since sounds were caused the excised 
both insertion and withdrawal 
catheter across the pulmonary valve, 
nay questioned why 
aused sound the human The 
xplanation undoubtedly lies the that 
the excised heart the valve was closed dur- 
both insertion and withdrawal, and was 
capable producing sound with 
oth, whereas the beating heart, systolic 
pening the valve occurred before ventric- 
lar contraction pushed the catheter through, 

ere produced cases with pulmonie valvu- 
stenosis. have definite explanation 
this observation, but there are possibili- 
es: The pressure the pulmonary artery 
tense the valve cusps enough 
produce sound, The rigid valve cusps are 
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Fig. Tracing showing the murmur pulmonic 
generated excised dog heart 
slow withdrawal the catheter tip from pulmonary 
artery right ventricle. 


not able vibrate sufficiently cause au- 
dible sound. the narrow valve 
the catheter tip cannot easily move 
into and out the pulmonary artery, and 
the conditions for the production the sound 
are not established. Cineangiocardiographic 
studies suitable patients might help 
settle this point. 

The experimental findings, and the patient 
with pulmonic stenosis who had systolic 
sound, suggest that other sounds and mur- 
murs can produced catheter the 
heart. murmurs attributable the cathe- 
ter were recorded externally any our 
human subjects, but may that any mur- 
murs produced were insufficient intensity. 
The experimental findings demonstrated the 
striking loudness the sound, which 
was easily recorded patients. 

view the use phonoear- 
diographie technies during cardiac catheteri- 
zation, one should aware the possibility 
extra sounds, for under 
some circumstances the diastolic sound de- 
could interpreted late pul- 


monie second sound. Although the presence 


the pressure artifact, which our knowl- 
edge has not been before, helpful 
making the proper many the 
use the present time 
not have separate lumen for measurement 
pressures, making this check 
the sound events 
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Lewis and who have reported 
the use the phonocatheter man, did 
not discuss the development the extra 
sounds reported here, but did mention that 
the catheter tip was contact with 
the inner wall the heart valves, loud 
knocking sounds were 

The fact that such artificial sounds 
those can produced the intra- 
cardiae catheter suggests that some caution 
must used interpreting the findings 
intracardiac phonocardiography other re- 
spects. possible, for example, that sys- 
murmurs recorded the pulmonary ar- 
tery could produced accentuated the 
catheter. patient, studied this labora- 
tory, with stenosis the right branch the 
pulmonary artery, the presence catheter 
the murmur. 

The frequency extra sounds noted 
this study indicates that the back-and-forth 
movement the catheter tip across the pul- 
monary valve not unusual 
during catheterization, and, fact, 
additional patients the studied 
showed the pressure artifact without record- 
able sound production. This move- 
ment some practical importance rou- 
tine cardiae catheterization, for 
thought high right ventricular blood 
sample. may reality mixture ven- 
tricular and pulmonary artery bloods. 
finding patient with patent ductus arteri- 
osus might lead one wrongly 
ventricular septal insuf- 
ficiency. 


SUMMARY 


recorded during diagnostic 
catheterization, extra heart sound was re- 
corded. the 18, the extra sound was 
diastole, and could identified its tim- 
ing and its association with characteristic 
pressure tracing. Movement the catheter 
tip back and forth the valve 
during the heart cycle thought re- 
sponsible for production the sound and the 
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pressure artifact. Experimental studies 
excised canine hearts showed that catheter 
passage across the pulmonary aortic valves 
induced similar sounds, and also murmurs. 

eighteenth patient, one with valvular 
pulmonic stenosis, catheter movement the 
pulmonary artery appeared the 
extra heart sound systole. The dias. 
sound was heard none the 
tients with pulmonic stenosis. 

The fact that such artificial sounds 
produced the catheter sug 
gests that some caution must used 
terpreting phonocardiograms obtained 
catheterization. 

The frequency the back-and-forth move 
ment the catheter across the pulmonary 
valve suggests that not uncommonly what 
sample reality mixture ventricula 
and pulmonary artery bloods. This would 
some importance the cardiac catheteri 
zation patients with patent ductus arterio 


sus. 


esseva registrate durante 
cardiae esseva registrate. del casos, 
ille sono esseva diastole poteva esser iden- 
association con characteristic curva 
tension. Movimentos del puncta del catheter 
pulmonie durante cyclo cardiac conside- 
rate como responsabile pro production 
sono artefacto tension. Studios 
perimental excidite cordes canin 
simile sonos etiam murmures. 

dece-octave patiente, qui habeva 
nosis del valvula movimento 
catheter arteria pulmonar pareva 
systole. supra-discutite sono 
seva audite nulle patientes con 
nosis 


4 
2) 
4 
7 
4 
{ 


constatation que tal sonos artificial pote 
per catheter intracardiac 
uggere que certe precautiones debe esser usa- 
ite durante catheterismo 

frequentia del movimento ante 
etro que catheter executa transverso 
alvula pulmonar suggere que non 


que specimen sangu- 
reguardate como origine dextero-ven- 


ricular alte realitate mixtura 
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sanguine ventricular con sanguine arteria 
pulmonar. Isto esserea alicun importantia 
studio patientes con patente ducto arteriose. 
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Incidence the noted long ago Sir Gilbert Blaine, angina pectoris 
rare affection hospital practice. Gairdner this statement rather sharply, 
and yet think that majority hospital physicians would found support it. 
During the ten years which lived Montreal, did not see case the disease 
either private practice the Montreal General Hospital. Blockley (Philadel- 
phia Hospital), too, was exceedingly rare affection. not remember have 
had case under personal care. There were two cases service the Uni- 
versity hospital. During the seven years which the Johns Hopkins Hospital has been 
opened, with unusually large diseases the heart and arteries, and 
with many eases heart pain various sorts, there have been only four instances 
angina pectoris. You will find the statement Fagge’s Practice (third edition, vol. ii, 
26) that the “writer has never seen classical angina hospital 

the other hand, individual consultant may see within year more than 
all the hospitals his town within the same period. corroboration this 
striking contrast between the incidence angina pectoris hospital and consulting 
work may refer the statistics the Edinburgh Royal Infirmary, which for the 
two years covered the Hospital Reports, 1893 and 1894, there were five cases among 
total 8,868 medical cases. Compare with this the personal experience the dis- 
tinguished Edinburgh consultant, Dr. Balfour, who, his recently issued work the 
Senile Heart, gives analysis ninety-eight cases angina pectoris seen within 
ten years. individual experience embraces series sixty forty which 


may regarded true OSLER. Lectures Angina Pectoris and 
Allied States, 1897. 
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“Peripheral Resistance” Hypertension Following 
the Abolition Local Sympathetic Tone 
Francis M.D., Jay Harris, M.D., anp Lyons, M.D. 


Blood flows the toe were studied before and after nerve block normotensive and 


hypertensive patients, and estimate peripheral resistance was made. was found 
that all hypertensive patients there was “peripheral resistance” rest 


the skin the toe. 


Following abolition tone, the “resistance” 


some individuals fell normal level, others the dropped less. The 


responsible for the vasomotor tone. 


ROLE the sympathetic nervous 
peripheral resistance hypertension remains 
unsettled. The problem has been investigated 
technics and approaches, but results have been 
work has tended 
minimize neural factor and the 
increased resistance some type change 
the arterial wall 

plethysmography might lend itself well the 
further study this problem. The tissue 
studied mainly one type, i.e., skin, and 
the bed small vessels. 
this way, the varying reactivity differ- 
ent-sized vessels vasculature various tis- 
sues not complicating factor. 

Abolition sympathetic tone the toe 
easily accomplished posterior tibial nerve 
block, method which leaves little doubt that 
the vasoconstrictor impulses have been inter- 
rupted and interrupted only locally. Also the 
entire procedure simple one and can 
done without much discomfort anxiety 
the part the patient. 


MATERIALS AND METHODS 


Blood flows the toe were measured 
tensive and hypertensive patients. The hyper- 
tensive patients had blood pressure readings 
the ward regularly 140/90 above, and were 


From the Department Medicine, Upstate 
Center, State University New York and Veterans 
Administration Hospital, N.Y. 


not receiving antihypertensive medication the 
time study. They ranged age from 62, 
with mean 38. The ages the normal pa- 
tients were from 47, with mean 32. 

both groups attempt was made study 
patients who exhibited heart failure 
peripheral vascular disease. further effort 
exclude peripheral vascular disease, patient 
whose blood flow following posterior tibial block 
did not reach maximum ml. 
(minimal normal our 
was included either group. 

Twenty-five the patients with elevated blood 
pressures were diagnosed “benign essential 
Diagnoses the others were chronic 
and thyrotoxicosis, each. The normal persons 
were, general, patients without 
disease. 

All patients were lightly clad, supine, and lying 
was placed the ankle and correction was 
made for this factor 
that were expressed ml. tissue/min. 
each instance the pressure 
mm. Hg) which resulted the 
inflow slope was utilized. Brachial artery 
pressures were obtained auscultation 
quent intervals during the period observati: 
The mean blood pressure was 
level which the pressure “stabilized” was 
the for “peripheral resistances.” 

During the nerve block normotensive 
underwent blood pressure changes 
their mean pressures hypertensive levels. 
ever, since these rises were mainly the 
pressure, and since the ward determinations 
consistently normal, they were classified 
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fi block After block 


Mean Mean “peripheral Mean Mean “peripheral 
blood pressure blood flow resistance” blood pressure blood flow resistance” 
and standard and standard and standard and standard and standard and standard 
No. deviation deviation deviation deviation deviation deviation 


(mm. Hg) (ml./100 ml./min.) 


(mm. Hg) (ml./100 ml. /min.) 


CHANGE IN "PERIPHERAL RESISTANCE’ BLOOD FLOW, AND MEAN 
BLOOD PRESSURE WITH BLOCK 


2 


MEAN BLOOD PRESSURE 


x NORMAL 
GROUP! 
GROUP 2 


6 10 16 20 22 24 26 28 30 
“PERIPHERAL RESISTANCE" 


CC PER 100 CC OF TISSUE PER MINUTE 


Left. Changes that the groups patients before and after posterior 
tibial nerve block. Center point represents mean values for both resistance’’ 
and blood flows. Length and thickness lines extending from the center represent the 
standard error the mean the peripheral resistance’’ 


and biood flows 
Mean blood pressures before and after block are plotted separately right side graph. 

mean blood pressure, also after 


after block plotted against 
Group patients are those with peripheral resist- 
less than 14.6 and group those with higher values. 


anees 


normotensive group. addition, when 


RESULTS 


nown hypertensive studied, their Table and figure summarize the results 
blood pressures were the normotensive 


obtained these studies. 
readings, they were included the group the control period, the range 


vith high blood pressure. 
After fairly constant blood flows had been ob- 
posterior tibial nerve block was performed 


flows was not significantly different either 
normotensive (.9 .64) hypertensive 


loss sensation over the cutaneous distribution types patients. After nerve block the 


the nerve. sensory less was incomplete, more normal patients, the flow values 
rocaine was injected until the desired result was 
estimation peripheral resistance 


made dividing the mean blood pressure 


many times, and the 
fell low levels 3.3). 


All the hypertensive patients, however, did 
average blood flow before the block and the boliti 
verage the highest set readings after the not react the same way the abolition 


17.18 attempt was made measure local tone. While certain them 


did demonstrate large flow and 


TABLE Changes after Nerve Block 
Mean Mean 
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TABLE 2.—Diagnoses Groups and 
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TABLE 3.—Analysis Groups and 


Group 1 Group 2 


Essential hypertension 
Chronie nephritis 
Unilateral renal disease 
nephritis 

Malignant hypertension 
Post-toxemia 

Pheochromoeytoma 


Total 


After operation. 


falls ‘‘peripheral others ex- 
hibited comparatively small increases flow. 
this latter group, the 

patients were, therefore, sub- 
divided follows: Group those whom 
the following block 
fell within standard deviations the nor- 
mal subjects, 14.6, and group the pa- 
tients whose were 
over 14.6. 

can seen from the table that the con- 
trol the hyper- 
tensive groups and differed significantly 
from the normal group (p<.01), but not 
from each other. Following nerve anesthesia, 
the relatively low mean flows 
group were markedly different from those 
either group .01) the individuals 
with normal pressures .01). 

Since groups and varied their re- 
sponses, the clinical records these patients 
were reviewed and analyzed. These data are 
summarized tables and 

Group was composed males and 
females. Twenty-four were diagnosed es- 
sential hypertension. There were patients 
with nephritis, with post-toxemia 
and each with acute nephritis 
and thyrotoxicosis. Twenty-six patients 
this group had either normal grade-I eye- 
ground changes. There 
were with grade-III changes. the renal 


Group 1 Group 2 


Number 
patients 

Sex female female 

male male 
Color Negro Negro 

white white 

grade 
grade III grade 

Renal abnormalities, abnormalities, 


test test 
abnormalities, abnormalities, 
more tests more tests 


funetion tests performed (urinalysis, NPN, 
PSP, Mosenthal, only had abnormali- 
ties. these more than test was ab- 
normal: these patients had nephritis and 
the other one had had toxemia pregnaney. 

women and men. Six the nephritic 
patients the series fell into this group 
did the individuals with malignant hyper- 
tension. The patient with the 
29.5 units and was 
listed group About months after sur- 
gery, even though was still hypertensive, 
his ‘‘peripheral had fallen 7.6 
units and was now clearly group 

Seven patients group had eyeground 
changes classified grade other 
had typical findings grades and 
patients had detectable abnormality 
renal function. 

Both patients with unilateral renal diseas: 
were included group One these sul 
sequently underwent nephrectomy 
change blood pressure, but with some 
other patient with unilateral renal disease 
been diagnosed ante mortem 
hypertension. autopsy, was found 
have thrombosis the renal artery with 
kidney. 

Two patients group and 


blood viscosity judged hematocrits and 
total protein was within normal limits all 
other patients. 

interesting that all the patients with 
grade-IV eyeground changes fell into group 
and there were patients this group 
whom eyegrounds were normal. 

Several the hypertensive subjects both 
groups were studied more than one 
sion effort determine the reproduci- 
bility the method and also assess more 
definitely the role the level blood pres- 
sure our Table summarizes 
these studies and illustrates that, with the 
exception the patients who had undergone 
surgery, the results repeated testing are 
quite similar spite varying 
sure levels. 

Discussion 

fully recognized that the term periph- 
eral resistance,’’ have used it, can refer 
only very crude estimate the actual 
resistance. obtain more pre- 
cise figure would have required measurements 
both toe artery and vein pressures. 

Further accuracy could have been obtained 
control blood flows the had 
been placed closer the toe cup than the 
ankle. However, the large flows after block 
might not have been correctly measured 
this were primarily inter- 
ested blood after block and only 
dentally the controls, chose keep the 
the ankle. 

Each the aforementioned, though 
nized, are constant errors which not inter- 
fere with comparison between the various 
groups. possible exception the meas- 
urement small vein pressures. There 
some evidence, accumulated our laboratory, 
that the small-vein pressure the toe rises 
following posterior tibial nerve 
this presumably due the opening ar- 
teriovenous shunts and direct passage 
high pressure arterial blood into the veins, 
the vein pressure might rise proportion 
the level the existing arterial pressure. This, 
then, would not constant, but would vary 
from patient patient according the sys- 
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TABLE 4.—Reproducibility Method 


= 

Z.B. Unilateral renal 8/26/56 186 

disease 4/18/57* 178 

J.B. Malignant 3/20/57 175 

hypertension 3/25/57 175 

hypertension 5/57 172 

180 

N.R. 2/54 137 
hypertension 5/18/54 162 

4/55 180 

W.S. 8/53 120 

hypertension 7/15/53 


hypertension 


11/30/54 168 
5/29/56 220 
3/21/54 170 
7/22/54 145 
155 


M.M. Essential 


hypertension 4/15/57 
hypertension 4/11/53 119 


140 
9/16/56* 125 
2/19/54 136 
170 
7/20/53 145 
8/19/53 154 
6/17/54— 127 
119 


Essential 
hypertension 


N.V. nephritis 


“After surgery. 
therapy. 


temie blood pressure. the other hand, 
even were this true, the new figures certainly 
would not great enough effect the large 
and definite differences that have been demon- 
strated between the groups. 

Since there was considerable variation 
mean blood pressure among the patients, 
seattergraph was made all after 
block plotted against mean blood pressure 
(fig. 2). obvious from this graph that 


the group variation not 
merely reflection differences blood pres- 
sure. 
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Our figures are agreement with those 
many other workers with respect resting 
blood There can little ques- 
tion that hypertension, blood flow the 
skin within normal limits. The skin, and 
the toe particular, therefore, participate 
the increased resistance the 
patients with elevated blood pressure. 

the other hand, our data differ from 
work showing that peripheral 
hypertensive patients cannot 
normal The patients included 
group after abolition local sympathetic 
tone, all had that 
fell within the same range that the nor- 
motensive subjects. These were individuals 
who, general, had fewer evidences 
volvement elsewhere, viz., and 
kidney. Two patients this group have died 
3-vear period. 

This group stands contrast group 
changes suggested Mendlo- 
and may well have been pres- 
ent these patients. Their blood flows were 
low, their eveground changes were 
and large proportion showed 
pairment renal function. Half these 
patients have died years. 

think, then, that our data suggest 
basic difference between various types and 
stages hypertension. patients 
would seem vary with respect arterial 
the toe following abolition 
tone. There are some hyperten- 
sive patients with little renal eye- 
ground changes whom the 
ripheral resistance the toe primarily 
basis. This confirms some the 
earlier work done fingers 
and employing another technic abolish sym- 
tone. 

The high ‘‘resistances’’ group may 
have been due either the following pos- 
sibilities: (1) changes 
which may may not reversible, and (2) 
pressor activity other than neurogenic. 
are unable say which these possibilities 
the more likely. 
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The vessels the toe participate the in- 
creased peripheral resistance found hyper- 
tension. 

Following sympathetic block, hypertensive 
subjects can divided into groups: (1) 
those whom resistance falls into normal 
levels and (2) those whom does not. 

Patients group this series were those 
whom the hypertensive process ob- 
viously more severe evidenced 
and renal changes and prognosis for life. 

suggested that changes the wall 
the blood vessel may well have been present 
group but were probably absent group 
where neurogenic vasospasm seemed play 
dominant role. 
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SUMMARIO 

vasos del digitos del pede participa 
augmentate resistentia peripheric que tro 
vate hypertension. 

Post bloco sympathic, hypertensivos forma 
gruppos: (1) qui resistentia 
nivellos normal (2) subjectos 
qui iste evento non 

serie patientes del presente 
gruppo consisteva del subjectos 
processo hypertensive esseva obviemente plus 
sever, judicar per alterationes fundo 
ocular del renes per prognose del 
futur. 

gruppo sed absente gruppo ubi vaso 
spasmo neurogene pareva haber rolo domi 
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Capacity Human Coronary Arteries 
Postmortem Study 
With the technical assistance Olga Connolly 


postmortem study the the coronary arteries 100 human hearts 
The volume Schlesinger’s barium sulfate-gelatin injection mass entering 


the coronary arterial tree under standard conditions was taken measure its 


capacity. 


The factors analyzed include the weight the heart the normal and 


diseased state, the dimensions the main coronary arteries near their 


INFORMATION available concern- 

ing the capacity the coronary arterial 
tree derived from such collateral data the 
perfusibility its bed! and the dimensions 

Direct observations the total capacity 
the human coronary arteries are reported 
here. The relationship the weight the 
normal and the diseased heart, 
variations attributable sex, age, and nutri- 
tion are the aspects dealt with the analyses. 
The volume capacity the coronary arterial 
tree also correlated with the cross-sectional 
dimensions its main components near their 
origins. 

METHOD AND MATERIALS 

was used this investigation. The 
coronary arteries hearts obtained autopsy 
were injected with radiopaque mass, laid out 
plane, visualized and dis- 
sected. The radiopaque mass barium 
fined the arterial side the and 
diameter. Schlesinger and from our 
own observations only 
into vessels smaller leaving the eapil- 
laries and veins uninjected the primary distribu- 
tion and ultimate terminations the coronary 
arterial tree were delimited. appara- 
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origins, and the sex, age, and nutrition the subjects. 


tus which the pressure may 
controlled was employed for The 
tion pressure was gradually raised 200 
Hg, was maintained that level for minutes, 
and then the injection was terminated. Clamps 
placed about the ends the great 
prevented leaks. 

The the coronary arteries was deter- 
mined the amount injection mass taken 
under the standard conditions outlined above. 
Burets were used reservoirs. 
experiments was found that the barium sulfate- 
gelatin mixture tended adhere the sides 
the buret rendering readings difficult 
take. obviate this difficulty, long column 
silicone low viscosity (Dow Corning, 
was superimposed the injection mass the 
burets, and its fall was taken measure 
the amount injection mass entering the coronary 
arteries. Roentgenograms the ventricles sliced 
fashion established the completeness 
the fine arterial branches. 

The mean internal diameters the left de- 
seending, left cireumflex, coronary 
arteries were determined from the angiogram 
the “unrolled” heart. For this purpose, meas- 
uring magnifier calibrated intervals 
was used. The the heart was 
accomplished series incisions which leave: 
the interventricular septum intact.6 The 
values employed for all hearts were 100 ma., 
kv., 0.75 and inches (tube film) 
Measurements were confined the first 
each artery. The sum the cross-sectiona 
areas all vessels was then derived from th: 
diameters obtained. 

The analysis the capacity the coronar 
arteries was limited 100 out total ove 
200 hearts processed. Absence leaks durin 
injection and complete filling the coronar 
arteries constituted the for selection. 

The cross-sectional areas the 
arteries were obtained these 100 heart: 
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HEART WEIGHTS 200 


250 


RELATIVE 
CAPACITY OF 4 


heart weight and sex. 


Distortion the lumen mural 


the arterial segments studied 
measurements the others. 


OBSERVATIONS 

The capacity the coronary arteries 
centimeters expressed both actual 
values (absolute capacity), and terms rela- 
tive 100 Gm. heart weight (relative 
pacity). The latter was obtained dividing 
the capacity the coronary arteries the 
weight the heart and multiplying the ratio 
derived 100. The recorded weight the 
heart excludes the injection mass within the 
coronary arteries and usually less 
than 1.5 em. the aorta and pulmonary ar- 
tery 

The results the analyses are presented 
the form comparisons group means, vari- 
ability, and distributions. The lev- 
0.05. 
Heart Weight and Sex 


Figure presents the distribution the 
absolute and relative capacities the coro- 
nary arteries 100 human hearts grouped 
according weight and sex. 

There were male hearts weighing from 
208 620 Gm. and female hearts weighing 
182 and 552 Gm. Thirty-seven hearts 

males, females) the upper 


CAPACITY HUMAN CORONARY ARTERIES 


HEART WEIGHTS 200 250 300 350 400 450 500 182 250) 300 


MEAN 
ST. DEV. 


The the coronary arterial tree 100 human hearts grouped according 


450 S500 S50 and 
over 


limits normal size arbitrarily set 399 
Gm. for male, and 349 Gm. for female hearts. 

The capacity the coronary arteries varied 
greatly from heart heart. The absolute 
capacities ranged from 5.3 17.7 ml. among 
males, and from 4.7 17.7 ml. among females. 
The corresponding values for the relative 
capacities were from 1.88 4.50 Gm. 
for males and from 1.95 6.42 Gm. 
for females, respectively. 

both males and females, rise the 
weight the heart was associated with 
inerease the capacity the coronary ar- 
teries. However, the enlargement the coro- 
nary arteries appeared not keep pace with 
that the mass. Although heavy 
hearts gave larger absolute capacities than 
small hearts (fig. 14), the capacity the 
coronary arteries per 100 Gm. heart weight 
was actually less the heavy hearts than 
the small ones (fig. 1B). 

Within each weight class, differences the 
absolute and relative capacities the coro- 
nary arteries between males and females were 


negligible. 
Cardiac Pathology 

All hearts the series were grouped into 
pathologic categories 

Myocardial Infarcts: Fourteen Hearts 
Males, Females). This group 
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NO OF CASES 


HEART WEIGHTS (82 


RELATIVE 
CAPACITY OF 
CORONARY 
ARTERIAL 
TREE 

IN CC. 


LEGEND: © = CONTROL, @*M1.,@* CHRONIC VALV.D, @ MISC 
EACH SQUARE REPRESENTS ONE HEART 
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NO. OF CASES 


ABSOLUTE 
CAPACITY OF 
CORONARY 
ARTERIAL 
TREE 

NCC. 


RELATIVE 
CAPACITY OF 
CORONARY 
ARTERIAL 
TREE 


LEGEND: O=NORMAL, @ =EMACIATED, @ «OBESE 
EACH SQUARE REPRESENTS ONE HEART 


Left. The the coronary arterial tree 100 human grouped 
heart weight and pathologie category. 


Fig. Right. The the coronary arterial tree 100 human hearts grouped 
heart weight and nutritional category. 


healed and recent Twenty-five 
separate occlusions were demonstrated the 
infare- 
tion was associated with stenosing coronary 


coronary arteries hearts. 


atherosclerosis without 

Valvular Disease: Seven Hearts. 
Conspicuous deforming lesions the valves 
were present hearts with aortic stenosis 
male, females) and with mitral stenosis 
male, females). 

Miscellaneous Forms Cardiac 
ogy: Ten Hearts. Comprising this group are 
hearts with acute bacterial endocarditis 
male, females), with nonbacterial endocar- 
ditis females), and with mural 
thrombosis not associated with valvular dis- 
ease myocardial males, fe- 
males). 

Hearts Not Belonging Any the 
Above Hearts. (44 
Males, Females). This control group com- 
prised normal hearts well hearts with 
such abnormalities cardiac hypertrophy 
coronary atherosclerosis not associated with 
severe stenosis occlusion the coronary 
arteries; focal fibrosis near the annulus fibro- 
sus, the tips papillary muscles, the 
vicinity blood vessels nondeforming ather- 


Categories: Sirty-Nine 


osclerosis the valves valve rings; and 
patches epicardial thickening. 


The distribution the absolute 
tive capacities the coronary arteries all 
hearts, rearranged according weight and 
pathologic category, shown figure 

The presence cardiac pathology other 
than hypertrophy appeared not alter 
preciably the capacity the coronary 
ies. Within each weight class 
difference the mean absolute 
capacity the coronary arteries was estab 
lished between hearts with and those without 
pathology, between hearts with 
without myocardial infarction (table 1). 


Age 


The mean ages for males and females the 
series were 80.9 vears and 68.4 respec 
tively. Eighty-nine subjects (48 males, 
females) fell between the sixth and ninth dec 
Thirty-eight (20 males, females 
were the eighth decade. The youngest 
was from boy vears; the oldest, 


ades. 


The age distribution all subjects groupe 
according heart weight listed table 
The differences mean age 


tributed among the various (heart) 
classes were statistically negligible. 

order evaluate further whether 
age has any influence the capacity 
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TABLE Capacity the Coronary Arterial Tree Human Hearts Grouped 


to to to to to to to and 
Pathologic category 249 299° 349399 449 AD 


Absolute capacity the coronary arterial tree (ml.) 


No. 
Mean 
St. Dev. 
No. cases 
Mean 5.3 
St. Dev. 
No. cases 
Mean 

St. Dev. 
No. 
Mean 

St. Dev. 


Control 


All abnormals 


infaret 


Chronie valvular 
disease 


8.8 
1.4 


10.7 
1.8 


No. 


Mise. Mean 5.3 10.1 11.1 9.1 
St. Dev. 2.3 0.8 
Heart weight (Gm.) 
182 250 300 350 400 450 500 550 
to to to to to to to and 
capacity the arterial tree (ml.) 
Control Mean 4.1 3.4 2.8 2.8 2.8 2.4 
St. 1.0 0.7 0.5 0.5 0.4 0.5 0.2 
All abnormals Mean 3.1 3.6 2.5 3.0 2.9 2.8. 2.2 
St. Dev. 0.8 0.7 0.2 0.4 0.3 0.6 0.6 


No. 
Mean 

St. Dev. 

No. 
Mean 
St. Dev. 

No. cases 
Mean 
St. Dev. 


0 


Myoeardial infaret 


Chronie valvular 


Mise. 


te 


arteries, group normal hearts 
‘presenting one extreme age our series 
contrasted with similar group com- 
arable weight representing the 
(table 3). significant difference 
ean absolute and relative capacities the 
arteries was observed between the 
groups. 


utrition 


Figure presents the distribution the 
solute and relative capacities the 


nary arteries all hearts, regrouped 
ing heart weight and nutritional status 
the subjects. 

Twenty-eight subjects were emaciated, 
were obese, and were nutritionally normal 
the time death. 

Among hearts weighing from 300 349 
Gm., the coronary arteries those from ema- 
ciated subjects had significantly larger ab- 
solute and relative capacities than the coro- 
nary arteries those from the nonemaciated. 
Within each all other weight classes, the 
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According Heart Weight and Pathologic Category 
weight 
1.5 1.4 3.1 1.0 
2.4 2.6 0.7 2.4 1.8 3.1 1.4 
130 13.0 15.6 144 
3 2 0 2 1 4 1 
0.2 0.2 0.4 0.6 
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TABLE Distribution 100 Subjects Grouped According Heart Weight 


Heart weight (Gm.) 


182 
to to 


Age by decades 249 399 


Total 


Tenth 
Ninth 
Eighth 
Seventh 
Fifth 
Fourth 
Third 
Second 
First 


100 


TABLE 3.—Data for the Comparative Study the Coronary Arterial Capacities 


Normal 


Hearts from Young and Old Subjects 


Wt. 
(Gm.) 


Capacity (ml.) 
Absolute Relative 


Old 


Age 
(yr.) 


Capacity (ml.) 


Sex Absolute Relative 


256 
182 
307 
288 
318 


9.5 
11.7 
10.9 

8.2 

9.4 
Mean 


278+49 


mean absolute and relative capacities the 
coronary arteries hearts belonging the 
nutritional categories were the same 
order magnitude (table 4). 


Cross-sectional Areas the Coronary Arte- 
rial Lumens 


The hearts which measurements the 
coronary arterial lumens were made were 
from males, age years, and 
females, age The average age 
for males was 63.2 (standard devi- 
ation) and for females, 62.4 years. 

Coronary atherosclerosis was slight ab- 
sent all cases. There were hearts with 
myocardial 

The heart weights ranged from 182 550 
Gm. There were hearts 


among which were with acute bacterial 
docarditis, with nonbacterial endocarditis, 
with cardiae mural thrombosis, and 
mitral stenosis. Hypertrophy was present 
hearts, attributed aortic stenosis 
mitral valvular disease and hyp 
tension 10. 

The sums the cross-sectional areas 
coronary arterial lumens ranged from 
45.89 corresponding values 
the capacity the coronary arteries were 
17.7 ml. 

The sums the cross-sectional areas 
major coronary arteries 
hearts were significantly larger (mean 
dev. 36.76 8.8 than those norn 
sized hearts (mean st. 29.54 


(fig. 4). 


574 
4 
to to to and : 
449 499 549 over 
4 7 6 7 6 3 3 2 
Young 
Heart Heart 
3.73 9.9 3.25 
6.42 9.9 3.96 
3.55 7.0 2.43 
8.0 3.36 
2.95 7.8 2.53 
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TABLE 4.—The Capacity the Coronary Arterial Tree 100 Human Hearts Grouped 
According Heart Weight and Nutritional Category 


Absolute the coronary arterial tree (ml.) 


Heart weight (Gm.) 


182 250 300 350 400 450 500 550 
to to to to to to to and 
Nutritional category 249 299 349 399 449 499 549 over 
Normal Mean 10.1 8.2 10.4 10.4 15.1 
St. Dev. 


No. cases 
Emaciated Mean 8.2 


St. 


Dev. 


No. cases 

Obese Mean 

St. Dev. 

All eases Mean 9.0 8.8 10.9 10.4 
St. Dev. 2.4 1.8 


Relative the arterial tree (ml.) 


____Heart weight (Gm.) 


182 250 300 350 400 450 500 550 
to to to to to to to and 
Nutritional category 249 299 349 399 449 499 549 over 


Normal Mean 2.8 3.2 2.8 2.9 2.9 
St. 5 5 


Dev. 0.4 


No. cases 
Emaciated Mean 


No. 
Obese Mean 


St. Dev. 


No. cases 


All Mean 4.0 3.1 3.4 2.8 2.9 2.8 2.3 


was established between the sums the 
areas the major coronary 
and the capacities the coronary ar- 
ial tree (coefficient correlation: 0.64) 


The exact mechanism which enlargement 
the coronary arteries brought about re- 
the phenomenon appears adaptive, the 
capacious coronary arterial tree satisfying, 
some extent, the demands the hypertro- 
phied heart for augmented blood supply. 
The evidence seems indicate that the re- 
quirements the heart may 
not fully met every The abil- 
ity the coronary arterial tree enlarge 
appeared vary from heart heart, and 
the average, such enlargement did not keep 


provided this investigation seem 
establish the fact that the capacity the 
nan coronary arteries increases with the 
ght the heart regardless cause hy- 
trophy, associated abnormality, 
age, and nutritional state the subject. 
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NORMOTROPHIC HEARTS 
HYPERTROPHIC HEARTS 


OF HEARTS 
IN CC. 


TREE 


NUMBER 


ABSOLUTE CAPACITY CORONARY ARTERIAL 


CROSS-SECTIONAL AREAS LUMENS CROSS-SECTIONAL AREAS LUMENS CORONARY 
CORONARY ARTERIES SQ. MM. ARTERIES SQ. MM. 


Left. The distribution the sums the cross-sectional areas the lumens 
the main coronary arteries normal-sized and human hearts. 

Right. Regression the capacity the coronary arterial tree the sum the 
cross-sectional areas the lumens the main coronary arteries for human hearts. 


pace with the cardiac has atherosclerosis. Although there can little 
been contended that the potentialities the doubt that the lumens the main coronary 
heart both for work and for growth vary di- arteries were reduced hearts our serics 
rectly with the available blood with coronary narrowings occlusions, 
this granted, then the suggestions may nevertheless, the capacity the entire coro- 
made: (a) that the disproportion between the nary arterial tree these hearts was the 
capacity the coronary arteries and the size same magnitude that hearts the sane 
the heart may constitute part the ana- weight class with normal 
tomic substrate the reduced functional re- would seem that some sort balance may 
serve hypertrophy; and (b) that struck between the diminution size the 
the degree enlargement which the coronary large coronary arteries and 
arterial tree capable attaining may help capacity other components the coronary 
predetermine the maximum limits hyper- arterial tree. Enlargement preexisting ar- 
trophy allowed given heart. should terial anastomoses and the development 
pointed out, however, that others have denied new ones are known follow 
the fundamental importance vascular in- strictions imposed the coronary 
factor the production not clear from our study whether 
myocardial failure hearts presence such anastomoses accounts ill 
without coronary only part for the maintenance 
Our findings relating hearts with nor- status quo with respect coronary arter 
mal vessels confirm the observation that the volumes hearts that develop coronary 
main coronary arteries enlarge with the erosclerosis. 
and also justify the assumption that findings relating decrease 
the dimensions the coronary arteries near relative capacity the coronary arteries 
their origins constitute fair index the cardiac hypertrophy appear have been 
capacity the coronary arterial tree ticipated the kerosene perfusion exp: 
whole.* ments dead hearts performed Doc ..' 
altogether different situation seems His conclusions and ours are 


prevail among hearts with severe coronary however, with respect the influence 
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the basis diminished perfusibility 
small old hearts concluded that the 
bed reduced these hearts. 
study the capacity the coronary arter- 

the senile was smaller than that 

young. 

our view, the above discrepancy our 
espective results may more apparent than 
eal. There seem some grounds for the 

that the diminished perfusibility 
‘ld hearts may not due reduction 
ihe the coronary bed. well 
that with age, the coronary arteries 
deviations from straight-line motion 
oveasion some loss energy 
loss greater vessels with sharp bends 
than vessels the same caliber with easy 
ones. more series reflex bends 
than one which the curvature contin- 
would appear that heightened 
resistanee flow attributable solely the 
exaggerated tortuosity the coronary arter- 
ies the aged heart can, large extent, 
acount for the diminished perfusibility 
these hearts despite the fact that the volume 
the coronary arteries may not 

Indeed, since senescence generally involves 
arterial dilatation, elongation, and increased 
tortuosity (senile vascular ectasia), are 
constrained account for the fact that the 
coronary arterial capacities the aged heart 
possible reasons may cited. 
the eapacity the coronary arteries de- 
this study represents part the 
between the resisting powers the coro- 
arterial walls and the pressure which 
were subjected from within. Inasmuch 
identical injection pressures were used for 
hearts, the thinner-walled and more dis- 
have expanded more than those the 
thus minimizing whatever differences 
might due age. second and 
more important reason applies also 


the influence nutrition and 
he Ow 


JAPACITY HUMAN CORONARY ARTERIES 


Atrophy the blood vessels may occur 
connection with atrophy particular organ 
part the generalized atrophy mal- 
nutrition The contention has 
been made that the coronary arteries not 
atrophy with the and are therefore 
exceptions the rule. Our findings seem 
indicate otherwise. Evidence has been pre- 
sented that cachexia the heart mass re- 
duced greater degree than the body 
and that atrophy the heart re- 
duced size frequently two thirds one 
half the probably safe as- 
sume therefore that our series the hearts 
emaciated subjects were 
(heart) weight classes smaller than that they 
were prior emaciation. the capacity 
the coronary arteries remains unaffected 
the nutritional state the subject, the values 
for the coronary arterial capacities emaci- 
ated hearts should larger than those the 
nonemaciated the same (heart) weight 
class. This general found not 
true. Thus would seem that despite the 
presence senile vascular ectasia some 
hearts from old subjects, most 
instances the loss mass was accom- 
panied proportionate reduetion the 
pacity the coronary arterial tree. 


SUMMARY AND CONCLUSIONS 


postmortem study the volume capacity 
the coronary arteries men and 
women presented. 

The amount Schlesinger’s barium sul- 
fate-gelatin injection mass entering the coro- 
nary arterial tree under standard conditions 
was taken measure its capacity. 

The the coronary arteries in- 
creases with the weight the heart. 

The relationship between the capacity 
the coronary arteries and the cardiae weight 
not directly influenced (a) the presence 
absence cardiae abnormalities other than 
hypertrophy, (b) the sex, age, and (d) 
nutritional status the subject. 

eardiae hypertrophy the increase 
the coronary arterial capacity does not keep 
pace with the mass. 
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hearts with normal coronary arteries 
the capacity the coronary arterial tree var- 
ies direct proportion the dimensions 
the main coronary arteries near their origins. 

hearts with severe coronary athero- 


sclerosis the over-all capacity the coronary 


arterial tree may maintained despite the 
diminution size its larger components. 

hearts from emaciated subjects the 
capacity the coronary arteries generally 
reduced proportion the loss 
mass. 
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SUMMARIO INTERLINGUA 

presentate studio post morte del 
pacitate volumetric del arterias coronari 

proportion del massa injicite sulfato 
barium gelatina Schlesinger que pene- 
tra vasculatura coronari sub conditiones 
standard esseva acceptate como mesura 

capacitate del arterias coronari cresce 
con peso del corde. 

relation inter capacitate del arte- 
rias coronari peso del corde non influ- 
entiate directemente per (a) presentia 
absentia anormalitates altere que 
hypertrophia, (b) sexo del subjecto, 
etate, (d) stato nutritional. 

hypertrophia cardiac, augmento 
del capacitate del arterias coronari non 
proportional augmento del massa cardiac. 

cordes con normal arterias coronari, 
del vasculatura coronari varia 
proportion con dimensiones 
del major arterias coronari presso sito 
lor origine. 
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nari, capacitate total del vasculatura coro- 
nari pote esser mantenite despecto di- 
minutiones componentes major. 

subjectos emaciate, capacitate del 
arterias coronari generalmente reducite 
proportion perdita massa 
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Vasomotor Responses Exercise the Extremities 
Subjects with Vascular Disease 


With the technical assistance Gordon Gilbert, B.S., and Raleigh Wheeler, B.S. 


Response peripheral blood flow was studied subjects various age groups with 


and without disease. 


Under constant environmental conditions, the skin-muscle 
distribution total flow the lower extremity showed the following trend. 


young 


healthy adults the muscles get somewhat higher share; elderly persons without 
disease the distribution about equal; patients with nongangrenous oblitera- 


tive arteriosclerosis the skin favored over the muscle. 
all groups, but does not alter the distribution. 


influence response exercise. 


VIDENCE lacking that neurogenic 
impulses cause the dilatation 
small vessels during exercise, while 
evidence exists for humoral vaso- 
dilator has been shown 
animals that constriction may pre- 
cede the commencement muscular effort 
but does not contribute shift blood 
flow from the the muscular vas- 
cular bed, since subsequent change the 

flow following the contraction skeletal 
muscle distribution: The small 
blood vessels and the muscle 
run parallel the muscle 
when the muscle fiber contracts, more space 
given the vessels, and thus resistance 
blood flow decreased. Rein and 
explained the increase blood flow following 
muscular contraction the liberation 
vasodilator and assumed 
‘hat during contraction the resistance blood 
the skeletal muscle diminished. 

Anrep! proved experimentally that during 
contraction the arterial in-flow 
the actually stopped, and inter- 


From the New York University Service 
Memorial Hospital, and the Department 
New York University College Medi- 
ne, New York, 

This work was supported part grant B-346 
from the National Institutes Health, U.S. 
Health 


Exercise increases total flow 
Sympathectomy does not seem 


preted this phenomenon vasocompression 
produced the contracting muscle fiber. 
Each contraction is, however, 
and the blood flow rapidly in- 
creases well above resting Barcroft 
and his showed that basal blood 
flow the muscles regulated the vaso- 
motor centers, but that this central regula- 
tion not responsible for the circulatory 
changes during activity. Bareroft 
therefore considered likely that there may 
muscle, one controlled the vasomotor cen- 
ters and the other metabolic mechanism. 
Saunders and his have supplied 
rather impressive basis for this 
assumption x-ray evidence for 
the existence separate sets vasculature 
the muscle, which makes Barcroft’s theory 
very probable. 

study vascular responses exercise 
the lower extremity man reported here. 
Efforts establish suitable way exer- 
cising the calf muscles leg and meas- 
ure plethysmographically the 
curring blood flow thereafter met with con- 
siderable difficulties. Finally, method 
fairly well controlled exercise within the 
casement the large 
was devised, which described under ‘‘meth- 
ods.’’ number experiments patients 
with obliterative arteriosclerosis 
completed because the onset pain pre- 
cluded the conclusion exercise. 
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TABLE 


Total Blood Flow Foot and Leg Response Exercise (ml./100 ml. tissue/min.) 


Young adults 


Elderly adults 
with obliterative 
arteriosclerosis 


Arteriosclerosis 
after 


Elderly adults sympathectomy 


Average basal blood flow 14.1 
Range basal flow 4.5-24.8 
Average maximal flow 

13.6-34.2 


Range response flow 


10.4 6.6 10.3 
8.0-11.7 


18.1 13.6 
11.2-25.4 10.2-16.5 


TABLE 2.—Estimation Blood Flow Skin and Muscle (Average for Each Group 


Young adults 


i 
Elderly adults Arteriosclerosis 
with obliterative after 
Elderly adults arteriosclerosis sympathectomy 


Total number cases 
Basal blood flow 
Response exercise 
Skin flow before exercise 
Skin flow after exercise 


flow before exercise 


Muscle flow after exercise 


AND MATERIAL 


The response peripheral blood flow exer- 
cise was studied young healthy adults, 
disease, patients with 
ative arteriosclerosis, and patients with non- 
obliterative arteriosclerosis whom 
lower extremity had been per- 
formed. The blood flow the lower extremity 
responding smaller groups, skin flow and muscle 
flow had been estimated means individual 
skin Surface temper- 
ature was recorded ascertain “adaptation” 
the environment. All experiments were performed 
per cent humidity, with the subjects under basal 
conditions, and measurements were 
until surface temperature remained constant for 
half hour. After measurements resting flow 
had been made, the subject exercised for min- 
utes rhythmically pressing down 
board, adjusted within the plethysmograph case- 
ment, rate cycles down and per 
minute; the completion each cycle was indicated 
bell connected the footboard. Recordings 
were made immediately after the exercise and 
every minutes for hour thereafter. 


RESULTS 
Under the experimental 
scribed, basal flows were higher young 
healthy adults than the group elderly 
persons without demonstrable vascular disease. 
They were lowest patients with obliterative 
sympathectomized limbs had 
higher basal flow than the comparable non- 
sympathectomized ones. After exercise, there 
(table 1). 

When ‘‘skin and wer 
estimated separately smaller groups 
young adults, elderly people, 
rotic and sympathectomized patients), 
figures listed table were obtained. 
though the over-all increase after exercise 
smaller these subjects than those 
ported table there was difference 
directional responses. 

Statistical evaluation the figures 
various groups yielded the following: 
Although the blood elderly peo 
without vascular disease persistently 
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IXERCISE AND VASCULAR DISEASE 


han young persons, the number sub- 
ects tested not large enough make the 
verage 
Blood flow patients with obliterative ar- 
significantly lower than 
oth (young and elderly) control groups 
vith obliterative arteriosclerosis after sympa- 
heetomy are significantly higher than non- 


CONCLUSIONS 

flow figures corresponded what 
night have been reasonably expected. Un- 
ortunately, not have readings before 
ind after sympathectomy the cases report- 
All subjects who had been sympa- 
unilaterally had higher basal flow 
the operated side than the other limb. 

considerable interest that the appor- 
the total blood flow the skin 
and muscle beds respectively shows the fol- 
lowing trend. the young healthy adults 
rest, somewhat more blood goes the mus- 
cles than the skin; elderly people with- 
out vascular disease the reverse the 
increases muscle flow somewhat more 
than skin flow these groups. patients 
with nongangrenous arteriosclerosis, the dis- 
about equal. When sympathec- 
tomy has been performed, however, the skin 
greater share. The distribution 
tal blood flow associated with 
ese experiments, sympathectomy 
influence the over-all response 
know that vascular responses 
the extremity body warming are materi- 
our method quantitating skin and 
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INTERLINGUA 
cifras pro fluxo ‘‘basal’’ 
ute nos non lecturas ante post sym- 
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subjectos con sympathectomia unilateral ha- 
beva plus alte basal latere oper- 
ate que extremitate intacte. 

grande interesse que apportiona- 
mento del total fluxo sanguine vascula- 
turas cutanee muscular demonstra 
quente temdentias: normal juvene adultos 
stato reposo, pauco plus sanguine 
etates plus avantiate sed sin morbo vascular, 
contrario ver. Exercitio augmenta 
fluxo muscular pauco plus que fluxo cu- 
tanee mentionate gruppos. patientes 
con arteriosclerosis non-gangrenose, distri- 
bution quasi equal. Tamen, post sympa- 
thectomia portion del pelle predomina. 
distribution non alterate significativemente 
per augmento del total fluxo sanguine 
que associate con exercitio. iste experi- 
mentos, sympathectomia non pareva influen- 
tiar responsa general exercitio. Nos sape 
que responsas vascular evocate extremi- 
tates per calefaction del corpore material- 
mente alterate per sympathectomia. nos 
suppone que nostre methodo quantification 
pro pelle musculo correcte, nos debe 
cluder que augmento del fluxo sanguine 
responsa exercitio mediate per 
mechanismo que differe mechanismo que 
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Vasomotor Responses Cooling the Extremities 
Subjects with Neurologic Lesions 


With the technical assistance Gordon Gilbert, B.S., and Raleigh Wheeler, B.S. 


Reflex vascular responses cooling were studied subjects with disorders, 


with younger and elderly “normal” group being used for comparison. 


and 


large the responses were mirror images those described for the 


cedure. 


was demonstrated that normal reflex responses well 


warming are dependent upon the integrity innervation. 


skin areas response local applica- 
tion cold has been reported various in- 
sponse thoroughly showed that immersion 
one hand and forearm cold water pro- 
transient vasoconstriction the op- 
posite hand. 

modes action are probably involved 
the reflex vasoconstrictor response cool- 
extremity, one transient due afferent 
nerve stimulation, and one longer lasting due 
the cooling body blood which 
reaches the vasomotor This repre- 
senis Gibbon-Landis procedure with op- 
posite The reflex vasoconstriction 
he: 
‘nce the original work Cannon and his 
altered responses vasodilator 


uli sympathectomized limbs have been 
ies Redisch al. were able 
lov limbs responded with significant de- 

the New York University Research Service, 
Memorial Hospital, and the Department 


New York University College Medi- 

work was supported part grant B-346 
from the National Institutes Health, U.S. 
Health Service. 


while blocd flow decreased usual the non- 
ported that, some cases after sympathecto- 
my, blood flow the toe decreased response 
vasodilator stimuli. Prinzmetal and Wil- 
showed that blood flow the upper ex- 
tremity decreased response the Gibbon- 
Landis procedure after sympathectomy 
patients with Raynaud’s phenomenon. 
Information less complete far vaso- 
and found paradoxical response 
cooling, namely, increase blood flow 
limbs. reported 
patient, unilaterally sympathectomized for 
hyperhidrosis, who showed vasodilatation 
the unsympathectomized hand response 
cooling the sympathectomized side. far, 
this has remained isolated observation. 
and rate blood flow completely 
thectomized lower 
hands and forearm. 
limbs showed delay vaso- 
constrictor response cooling, but quan- 
titative difference between the normal and 
hemiplegic sides. Uprus stated further 
that, general, the functional capacity 
limbs for vasoconstriction re- 
sponse sensory stimulus fall blood 
temperature unimpaired. Sturup and 
arrived the same conclusion and 
stressed that the reflex response vasocon- 


extremities cooling 
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strictor stimuli completely independent 
the continuity anterior and posterior nerve 
roots, long the sympathetic nerve fibers 
remain intact. 

The effects transection the spinal cord 
upon blood flow and vasomotor responses seem 
entirely dependent upon the level and 
completeness the lesion. These factors in- 
fluence directly the degree interruption 
sympathetic According Pol- 
lock injury the spinal cord renders 
the affected limb more sensitive decrease 
environmental temperature indicated 
surface temperature readings. They attrib- 
uted this failure the excitatory neural 
impulses stimulate body heat production, 
due interruption suprasegmental reflex 
tients with cord lesions lower, vaso- 
constrictor reactions the fingers occurred 
response cold and other stimuli head 
neck. Bumke and were not able 
elicit reflex vasoconstriction 
ing cutaneous below the level the 
lesion. case midthoracic complete tran- 
section the cord, they could produce vaso- 
constrictor responses the arms applying 
cutaneous stimuli well below the level the 
lesion. Guttman end could not 
confirm Foerster’s their exper- 
iments, vasodilatation response visceral 
distention was mediated through fibers above 
the level the lesion. The degree disturb- 
ance regulation peripheral blood flow 
and other autonomous functions complete 
spinal cord lesions increases direct propor- 
tion the height the level the lesion. 

The following report deals with attempt 
determine more clearly the vascular reflex 
responses cooling subjects with neuro- 


lesions. 


AND MATERIAL 


All experiments were performed constant 
temperature room 0.5°) and per 
cent humidity; thus, mild vasodilator stimulus 
was applied against which the presumably vaso- 
constrictor reflex response cooling 
The subject was state clad cotton 
pajamas, with the extremities exposed, and was 
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considered “adapted” when the 
ature the plantar surface the big toe 
remained constant for least hour re. 
corded quasicontinuously Speedo-max sur 
face temperature One upper 
was then immersed water bath maintained 
sponses the lower extremity were 
flow measured with large limb venous 
The following wer 
compared: group young healthy adults; grou 
elderly adults with demonstrable 
lar disease; group patients with 
arterial disease; group patients wit 
hemiplegia; group patients with 
tomy; group patients with transection 
spinal cord. 
RESULTS 

Basal flows young normal subjects were 
higher than elderly subjects without 
sions; the blood flow changes response 
vasoconstrictor stimulus (cooling) showed the 
following trend: Peripheral blood 
pared the basal flow, both groups; 


young normal adults was reached about 
minutes after the cooling 


started; contrast, the elderly adults 
maximum response was reached only after 
average minutes, that is, shortly 
the discontinuation the cooling procedure. 
Surface temperature was decreased most 
but not all cases parallel with the plethys- 
mographically measured blood flow. The small 
number patients each group 
statistical evaluation. for this 
that the results for each patient are 
limbs showed somewhat 
basal flow than those elderly subjects 
the comparative age group without dem 
strable arterial occlusive disease. Blood 
the hemiplegic limbs decreased regula ‘ly 
but only slightly response the 
strictor stimulus (cooling) changes remai 
Comparison hemiplegic limbs with li: 
patients with documented 
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TABLE 1.—Effects Cooling Procedure Blood Flow the Lower Extremity 
ml, 
Group (young subjects) Group (elderly 

Time Time 

of max. of max. 

Basal Max. response Basal Max. response 

| tient Age flow change % (min.) Patient Age flow change % (min.) 
erage 19.6 6.2 Average 8.3 3.9 

Group (elderly patients with obliterative 

W.E.* 63 2.6 — 1.0 38 40 W.B. 56 3.8 + 0.9 23 45 
Average 6.2 1.08 Average 3.6 0.4 


*Patients with simultaneous obliterative arterial disease. 


+Tested limb was previously 


Cooling Procedure Blood Flow 
the Lower Extremity (ml./100 


Sympathectomized limbs 


Time 

of max. 

Basal Max. response 

Patient Age flow changes % (min.) 


Sympathectomy was performed 
rated because hypertension. 

Hemiplegie limb. 


P.M., who was 


omotor responses the latter like- 
showed only slight decrease blood flow 
basal flows were, course, lower than 
patients with hemiplegia. 

the patients the sympathee- 
group had been operated upon for 


hypertension (lumbodorsal resection) and 
for occlusive arterial disease 
tion). Average basal flows were higher 
limbs sympathectomized for vascular disease 
than the comparable nonsympathectomized 
group (table was 
average increase per cent blood 
flow response the vasoconstrictor stimu- 
lus all subjects, except patient whose 
sympathectomized limb was paralyzed: 
showed change blood flow. One patient 
who had been sympathectomized for 
arterial disease one side had small decrease 
flow the nonsympathectomized limb sim- 
ilar the response patients with oblitera- 
tive arteriosclerosis general. 

the group (table 2), 
the maximal blood flow responses were reached 
average minutes after cooling was 
started. Again, correlation between surface 
temperature and measured blood flow was 

the paraplegic patients, the average 
basal flow was somewhat higher than the 
patients with obliterative arteriosclerosis, but 
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TABLE 3.—Influence Cooling Procedure upon Blood Flow the Lower Extremities 
Paraplegic Patients (ml./100 ml. tissue/min.) 


Time 
of max. 
response Level of spinal 
Patient Age Basal flow Max. changes % (min.) cord lesion 
5.1 +12.3 241 Multiple sclerosis 
with spastie hemi- 
plegia 
logically documented 
logically documented 
W.P. 8.8 1.6 Complete transection 


lower than the normal control groups 
and 2). Reflex responses cooling dif- 
fered with the site and extent the lesions. 
The first the subjects studied (table 
and diagnosed having multiple 
with spastic paraplegia showed marked in- 
crease blood flow response cooling 
without any change surface temperature. 
The second case with radiologically docu- 
mented transection showed 3-fold 
increase blood response cooling 
one upper extremity. Transections the 
cord the levels and 
tively, were present the patients who 
showed diminution blood flow similar the 
response the elderly group. 

ing the various groups tested shown 
figure The small number subjects 
each group does not permit statistical evalu- 
ation. Changes within each group were, how- 
ever, invariably the same direction. 


Extremity blood flow patients with vari- 
ous lesions and its behavior the 
reflex response stimulus 
(cooling) reveal essentially ‘‘mirror 
the vasomotor responses obtained apply- 
ing vasodilator stimulus (warming). Lesions 
the brain causing hemiplegia apparently 


Fig. Average blood flow changes response 
cooling. 


not interfere essentially with 
sponses vasoconstrictor stimuli; should 
noted, though, that the decrease 
flow the limbs was smaller 
the comparable group elderly 
ders. Three the hemiplegic patients 
some degree peripheral arterial sive 
disease, and their blood are 
general more nearly comparable the 
with obliterative vascular disease 
those without it. 

The results obtained the 
pathectomized group (increase blood 
were rather expected, since 
pattern the reflex response ing 
(decrease flow) had been observed 
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physiologic mechanism such ‘‘re- 
response warming and cooling 
nains obscure and satisfactory explana- 
can offered far. The same specula- 
presented concerning reflex responses 
may mentioned here: sym- 
ocess the vessel wall that most prob- 
responsible for vasomotor activity, name- 
the eatecholamine-amine oxidase 
unexplained why such alteration should 
manifest only when vasomotor stim- 
plied. may also recalled again that 
and his have shown 
years ago that denervation organ 
part renders more sensitive epineph- 
rine, 

The reflex vasomotor responses cooling 
the subjects were dependent 
the level and completeness their respective 
lesions similar their previously reported re- 
flex responses warming. This corresponds 
the concept, that 
sympathetic outflow the lower extremities 
most probably starts about the level 
keeping with that concept, para- 
patients with documented lesions 
and respectively, displayed 
reflex responses cooling: their 
blood flow decreased. The 3-fold 
blood flow response cooling, that was en- 
the patient with mul- 
selerosis and therefore undetermined 
tions lesions, all probabil- 
ity. impairment sympathetic pathways 
cord above since subject with 
response; blood flow this limb in- 
sed almost 3-fold response cooling. 
said that, and large, patients with 
jec after surgical sympathectomy. 


SUMMARY 


vascular responses physiologic 
stimulus (cooling one upper 
emity) were ascertained young healthy 


adults, elderly patients without demonstrable 
cardiovascular disease, hemiplegic patients, 
paraplegic patients, and subjects after surgi- 
cal sympathectomy. Both young and elderly 
responded cooling with de- 
crease blood flow (reflex vasoconstriction 
Hemiplegic patients (with arteriosclerosis) 
showed but small decrease blood 
response cooling similar control group 
patients with obliterative arteriosclerosis. 
Basal blood flow was higher the sympa- 
thectomized limbs and all these subjects 
except had rather than de- 
crease blood flow response cooling; 
did not show any change; none had 
crease. Paraplegic patients responded differ- 
ently depending upon site and extent their 
the ones with high transection the 
cord showed response similar those seen 
after sympathectomy, while low transection 
did not alter the vasoconstrictor response 
cooling. and large, reflex responses 
cooling are ‘‘mirror image’’ the reflex 
response warming. Normal responses 
both instances seem dependent solely upon 
the integrity sympathetic pathways. 


SUMMARIO INTERLINGUA 


reflexe responsas vascular physio- 
stimulo vasoconstrictori (frigidation 
del extremitates superior) esseva determi- 
nate juvene adultos normal stato 
sanitate, patientes etate avantiate sin 
demonstrabile morbo cardiovaseular, 
tientes hemiplegic, patientes paraplegic, 
subjectos recentemente subjicite sympa- 
thectomia chirurgic. subjectos normal—tan- 
como etiam etate plus avantiate— 
reageva frigidation per reduction del 
fluxo sanguine (i.e. per vasoconstriction re- 
flexe). Patientes con arteriosclero- 
sis monstrava solmente micre reduction 
del fluxo sanguine responsa frigida- 
tion. isto illes comportava simile 
gruppo controlo patientes con arterio- 
sclerosis oblitterative. fluxo sanguine 
basal esseva plus alte extremitates sympa- 
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mento plus tosto que reduction del 
caso exceptional, nulle alteration 
tate. 
toto. 


Casos reduction non del 
patientes paraplegic reageva diverse- 
mente secundo sito extension lor lesi- 
casos transsection alte del corda, 
responsa essea simile illo vidite post sym- 
pathectomia, durante que transsection basse 
non alterava 


reflexe pare 
del responsas reflexe 
calefaction. 


sponsas frigidation esser 
normalitate 
exclusivemente 
integritate del vias 


ambe casos, 


depende 
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Pre-Harveian Doubts Galenic Doctrine 


The problem both Galen and Servetus was how move the blood the 
right ventricle the heart the left. Galen had declared that the blood sweated 
through minute openings the septum the heart although there was some passage 
anastomosis between the minute branchings veins and an- 
nounced that the transit long course through the lungs although very 
little blood, said, may pass through the septum the heart. may then say 
that there were two possible routes for the blood and that the closing the one, 
the other became essential, and already Vesalius 1543 had cast some doubts the 
passage through the septum the heart although his complete denial this route does 
not appear until 1555. Nevertheless, the doubt there from 1543, and either rela- 
tion directly Vesalius through the influence his book there must have’ been dis- 
cussion this point among physicians although they were still too timid express their 
anti-Galenical stand the permanence print. essence, Servetus without doing 
violence the anatomical facts Galen, “the traditional authority,” simply made 
what might called quantitative reversal the functions the parts involved 
stating that the bulk the blood passed through the lungs from the pulmonary artery 
into the pulmonary vein, course, anastomosis between the veins 
described Galen, while very little, Servetus said, might pass through the septum 
the heart. seems quite possible that Servetus did not actually believe the 
permeability the septum, but Galenical tradition caused him refrain from clear 
The Complementary Careers Michael Servetus: 
Theologian and Physician. History Medicine and Allied Sciences 387, 1953. 
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Normal Response Curve Exercise Relative 
Cardiac Output Measured with Radioiodinated 
Serum Albumin 


simple, relatively precise, and clinically applicable indirect method determining 


relative output presented. The principle involved modification the 
dye-dilution principle and performed external monitoring intravenously injected 
radioiodinated serum albumin combined with standard detecting and recording device. 
This procedure was performed serially before and after standard Master test, and the 
results healthy individuals describe relative cardiac output exercise response 
for normal individuals. The utilization output the manner presented 


THE most challenging problems 
clinical medicine the delineation 
boundaries normal and pathologic cardiac 
states. survey multilateral ap- 
proach employed history and 
physical examination, studies the pulse, 
venous and arterial pressures, and respiration 
under various standardized 
battery laboratory tests may include 
blood count, serum lipid, and other blood 
chemistry determinations. addition, 
culation time, electrocardiograms, and appro- 
priate x-ray and fluoroscopic studies are ob- 
tained. 
all too frequently fails distinguish border- 


This standard diagnostie appraisal 


lines disease. many instances, exist- 
ing standards, the conclusion may reached 
that the patient’s responses are nor- 
mal Among these individuals, nor- 
mal criteria previously described, there 
must exist differences function and 
possibly disease not demonstrated these 
clinical tests. effort add another 
parameter cardiac function the battery 
diagnostic methods, the clinical applicabil- 


From the Department Research, Miami Valley 
Hospital, Dayton, Ohio. 

This work was supported grants from the Dayton 
Area Heart Association and the Charles Kettering 
Foundation, Yellow Springs, Ohio. 

Presented part the Regional Meeting the 
American College Physicians, Dayton, Ohio, 
January 17, 1957. 


may add another clinical measurement function. 


exercise with external monitoring intra- 
venously injected radioiodinated serum albu- 
min (RISA) has been explored. 

The values obtained this are 
indirect measurement but certainly 
tion cardiac output. The exact relationship 
between the measured and the true values 
output not definitely known; how- 
ever, because the preciseness this tech- 
nic, relative changes output 
given individual can determined with great 
confidence even though the relationship the 
absolute values not accurately known. Thus, 
this technic has the potential providing 
additional information the relative changes 
output with exercise that may 
value the assessment cardiac 
function. 


METHODS AND MATERIALS 


The method determining output used 
mean residency time the heart, which prob- 
amount RISA was injected into the 
vein, and the radioactivity level over the heart 
was detected scintillation probe and recorded 
rectilinear-strip chart recorder. The dosage 
RISA was for the first measure cardiac 
output. The amount was doubled for each suc- 
ceeding output the series, making total 
pe. for the determinations. The probe was placed 
arbitrarily chosen point em. above and 
em. the left the inferior end the sternum. 
characteristic curve shows the radioactivity level 
observed over the heart during initial mixing and 
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NORMAL RESPONSE CURVE CARDIAC 


Patient and equipment for obtaining data before and after Master 2-step 


OUTPUT 


test. The scintillation probe position over the heart and the strip-chart 


the right. 


its exponential diminution, which de- 
creases the original level for 
through the heart and may marked second 
rise due the radioactive material. 
The area under the curve was analyzed sections 
planimetry and from formulas de- 
rived for this type exponential response. The 
details these have been deseribed.!: 

This method performing cardiae output was 
used healthy adult individuals conjunction 
with the standard 2-step exercise test described 
Master and The series included 
years age. Each subject was seated com- 
chair (fig. Resting baseline 
data pulse, blood pressure, respiratory 
vate, electrocardiogram, blood volume done 
radioactive iodine and output. 
Ample time was allowed for the patient relax, 
that the data from the first output might 
basal possible. The procedure was ex- 
plained the patient advance allay any 


anxiety that might arise from seeing the 
equipment. The patient performed standard 
step exercise test, which consisted the appro- 
priate number trips with the pa- 
tient’s sex, age, and weight 1.5 
mediately following the end exercise the entire 
battery observations was repeated. 
effort was made perform the output 
immediately after exercise was completed. Speed 
was facilitated leaving indwelling needle 
with obturator the antecubital vein during the 
period exercise. Electrodes were left place 
with the leads attached that the 
gram could taken simultaneously with the 
diae output following exercise. Observations were 
repeated 4.5 and minutes after exercise. 


RESULTS 
There were unusual changes the pulse 
rate, blood pressure, respiratory rate 
the cases. The series electrocardio- 
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TABLE 1.—Pulse Rate and Cardiac Output before and after Exercise 


After exercise 


Before exercise Immediately 4.5 minutes 8 minutes 
Blood Cardiac Cardiac Cardiac Cardiac 
Subject volume output output output output 
Age Ht. (ml.) Pulse (L./min.) Pulse (L./min.) Pulse (L./min.) 
168 5732 5.49 112 12.00 6.94 5.45 
128 4534 6.56 112 9.50 6.02 6.49 
182 6319 9.94 120 14.84 104 8.53 8.57 
140 4274 5.78 108 10.33 6.17 4.40 
5’9” 145 4634 6.56 100 8.35 5.68 5.47 
128 4187 100 7.54 120 13.24 8.38 100 6.98 
140 4067 100 120 10.70 100 7.25 6.59 
116 3644 100 7.40 108 11.92 100 10.54 100 


grams for each patient instance revealed 
exercise test. The data for 
output for each case and the averages are 
some instances consistent pattern 
apparent with the cardiac output rising 
sharply after exercise the order 1.5 
times the resting level. 4.5 minutes the 
cardiac output most instances returned ap- 
proximately control levels and 
every instance the output recorded minutes 
after exercise was below the resting level. The 
results plotted figure show data consid- 
ered normal output response 
curve following the burden imposed 
the Master test. 


Discussion 

The heart’s function pump main- 
tain adequate blood flow the tissues 
the body. provide appropriate 
blood response specific demands 
equally important function the pump. 
The importance output physio- 
logic and disease states has been recognized 
for many years. Since the introduction 
dilution technics for determining out- 


put and their modifications 
Hamilton and the need for sim- 
plification methods permit wider 
application has been apparent. has 
emphasized the clinical importance 
output response work load the diag- 
nosis and prognosis heart disease. the 
present time, however, measurement car- 
output and its response exercise has 
not achieved full clinical usefulness. order 
clinically, certain criteria must 
These might accuracy, 
safety, convenience, capability serial 
tition, and noninterference with 
activities. The experiments 
ported here suggest that externally 
RISA used this series patients 
the criteria clinical applicability. Data 
reproducibility and internal precision 
been previously indicating 
per cent probable error 17.5 per cent 

cases and average probable error 

per cent serial determinations 

same patient for series individuals. 
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NORMAL RESPONSE CURVE 


OUTPUT 


EXERCISE 


CARDIAC OUTPUT 


4+ 


TIME MINUTES 


Average output data from normal patients showing the output response 


following the standard Master relation time. 


. . 
minutes postexercise, respectively. 


The internal precision particularly perti- 
nent situations where repeated observations 
are made the same patient for comparison 
varying physiologic states. cardiac 
output with externally monitored RISA in- 
trauma the patient other than that 
with the patient recumbent sit- 
ing attitude. may repeated any 
time from several minutes 
reatly extended periods time depending 
the nature the physiologic 
observed. With regard safety, the 
nount radioactive exposure must 
dered. series output deter- 
inations done approximately minutes 
ita for radiation tolerance can defined 
time, the radioactivity involved mini- 
than that used other methods recorded 
estimating cardiae output isotope 
Although the amounts radioac- 


There per cent probable error 17.5 per 


The average cardiae ontput liters 


per minute 7.35 resting, 11.65 immediately postexercise, and 8.33 and 6.79 4.5 and 


tive materials used this are con- 
siderably less than other described, 
the cardiac output relative and its precise 
relation outputs measured other methods 
has not been determined. 

the series patients presented, serial 
output determinations are correlated 
with the Master 2-step test. The Master test 
has been evaluated recently Ford and 
who found sound physi- 
ologically that imposes similar energy 
demand individuals different age and 
weight. They emphasized the failure pa- 
tients with heart disease increase oxygen 
utilization normally during exercise. They 
speculated that this might due either 
failure increase output response 
exercise reduced arteriovenous oxy- 
gen difference, probably the former. The data 
presented here indicate that predictable 
change output does, oceur 
response the exercise load the Master 
test normal patients. The changes ear- 
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diac output follow pattern that might 
termed the normal output response 
curve. would appear that measurement 
the cardiac output response the Master 
test may valuable supplement the other 
data obtained conjunction with the Master 
test, such pulse, blood pressure, electro- 
cardiogram, and oxygen consumption. The 
output response curve may form 
standard which abnormal functions the 
heart may detected where other parameters 
are within normal range. Preliminary data 
show variations from the normal out- 
put response curve various disease states 
such arteriosclerotic, valvular, and congeni- 
tal heart disease. 
SUMMARY 

The clinical applicability this method 
performing output means ex- 
ternally monitored radioiodinated serum albu- 
Serial cardiac 
output determinations have defined normal 
output curve response the load 
imposed the Master test normal patients. 
The potential usefulness the cardiae output 
response curve suggested valuable sup- 


min has been demonstrated. 


plement the physiologic data obtained 
conjunction with the Master test defining 
boundaries normal and disordered 
function. 
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demonstrate applicabilitate clinic del 

methodo determinar rendimento cardiac 
per extero radioactivitate 
serial del rendimento resultate 
definition normal curvas responsa del 
rendimento sub effecto del carga 
imponite per test Master subjectos 
normal. suggerite que curva del respon- 
del rendimento cardiae valor como 
supplemento datos physiologic obtenite 
conjunction con test Master pro definir 
limites inter normalitate functional dys. 
function del corde. 
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Study Cases Manifesting Low Voltage the Frontal 
Plane Leads 


study consecutive examples frontal plane electrocardiographic low voltage 
revealed incidence 2.1 per cent among 935 patients having electrocardiograms. 
heart disease was the most common cause and earried high mortality 


rate. 
out and reasons for are discussed. 


The striking lack correlation between low voltage and heart size was pointed 
The added value that the criteria low 


voltage the precordial leads afforded also discussed. 


teaching concerning fron- 

tal plane electrocardiographic 
has included myxedema, constric- 
pericarditis, pericardial effusion, and 
myocardial and endocardial fibro- 
have also been found cause low 
voltage. discover the causes and relative 
frequencies these other diagnoses 
hospital the following 
undertaken. Low voltage was defined 
ing less than mm. QRS all standard and 
limb leads. The precordial leads, 
will explained later, were not considered 
the determination low voltage. 

obtain the cases herein reported 1,756 
6-month period were examined. 
Thus low voltage occurred 2.1 per cent 
these patients. Table lists the pertinent 
these patients. Notable was the high 
‘rage age (63 years), the predominance 
les (65 per cent), and the high death rate 
per cent). Evidence congestive failure 
present patients, all but whom 


Hypertension was present patients. 
had hyperglycemia and had elevation 
urea nitrogen; all these patients 
Serum cholesterol was not elevated 
x-rays showed dilatation 
diagnoses 
low voltage included myoear- 

the Cardiovaseular Laboratory, Fairview Park 


ital, and the Department Medicine, Lakewood 
ital, Cleveland, Ohio. 


with myocardial infarct), left bundle- 
first-degree atrioventricular block case. 
Illustrations some the 
grams are included (figs. 1-4). 

Final 
heart disease patients, whom died. 
There were cases myxedema, 
constrictive pericarditis, pericardial effusion, 
tosis. 


electrocardio- 


diagnoses 


One case malignant disease (mela- 
noma the eye with metastasis the liver) 
Three patients had 
cause for low voltage. They were all women 
and their initial diagnoses menor- 
rhagia, reactive depression, and fever un- 
known origin. 

Autopsy data, listed table showed 
heavier than normal hearts the 
autopsied cases. Weinstein also made 
similar observation. They attributed the 
fibrosis and low voltage left ventricular 
hypertrophy rather than coronary artery 
disease some instances. They also found 
lack correlation between heart weight and, 
low voltage precordial 
teria) that only cases with low 
voltage had abnormally small hearts while 
heart weighed 1,250 Gm. Correlation low 
voltage with thickness the left ventricular 
wall Weinstein’s data was somewhat more 
that the hearts had left ven- 
tricular walls less than mm. thick, but 
had walls more than mm. thick. 
evident therefore that heart weight and thick- 
ness the left ventricular wall have very 
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WATTS, 


TABLE 1.—Data Twenty Patients with Frontal Plane Low Voltage 


Heart 
Case Age, Blood Congestive size Electrocardiogram Diagnosis Outcome 


no. sex pressure failure by x-ray 


heart disease 
heart 

disease; cerebral 


vaseular 


65M bundle-braneh bloek Silicosis Alive. Arterio- 
heart 


disease 


Alive 


Post. infaret 


heart disease 


59M 190/110 Anteroseptal myoeardial Died, autopsy 
heart disease 


infaret 


Died, autopsy 


heart disease 


Atrial fibrillation 


Atrial fibrillation; anterior Uremia Died, autopsy 


infarct 


Cerebral vascular Died, autopsy 


Atrial fibrillation; Right 
bundle-branch diabetes 


Hematemesis 


Died, autopsy 


bundle-branch block; Died, autopsy done 


anterior heart disease 


Anteroseptal myoeardial Diabetes Died, autopsy done 


infaret; atrial fibrillation 


Large 


65F 130/ Atrial fibrillation Died, autops) 
lateral myoeardial infaret disease 


Other cause 


54M 150/ Right block Rheumatoid Alive 
arthritis 


Rheumatoid Alive 


arthritis; nephritis 


Normal 


69M 150/ Pyelonephritis Died, autopsy «one 


Fractured femur Alive 


110/ Normal 


71M 135/ Normal Parkinsonism Alive 


Melanoma 


66M Atrial fibrillation Died, autopsy 


160, 


Unknown 


155/100 Normal Fever Alive 
unknown origin 


54F 140/ Normal Depression Alive 


46F 145/ Menorrhagia Alive 
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LOW VOLTAGE THE FRONTAL LEADS 


59-year-old man with anteroseptal infaret and frontal plane 


Case 
low voltage. 


ne 


Case 81-year-old man with heart disease but definite 


eardial infaret. Voltage markedly low the frontal plane but normal leads 


roved atrophic hearts 
‘aphic low voltage was shown Hellerstein 
their study only per cent such 
showed low voltage. 


Electric functional integrity, lack it, 
much more important the generation 
voltage the electrocardiogram. The 
lation hypertrophy with high voltage 
good although not The effect 
myocardial fibrosis which, while adding the 


WATTS, GURSAL 


Fig. Case 50-year-old man with anteroseptal infaret and right 
branch block. The heart weight was 440 Gm. 


Case 19, woman with evidence disease but with frontal 
plane low voltage. 


heart weight subtracts from the ac- did not use the criteria low voltage 
tivity, may help explain the poor correla- the precordial lead (less than mm. 
tion. Furthermore, the effect fibrosis may any lead except our selection 
explain the puzzling cases unexplained ab- cases, none our cases showed 
normally large hearts having only coronary such low voltage all the precordial leads. 
arteriosclerosis. Studies who used such 
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TABLE 2.—Autopsy Data Four Cases 


Case Weight of 
no. heart (Gm.) Diagnoses 


360 anterior wall, apex, 


and septum left ventricle; 
also posterior wall with mural 
thrombus; generalized arterio- 
eral; recent infarets spleen 
and left kidney; chronie cho- 
leeystitis and cholelithiasis 


540 Acute and 
phritis; benign hyperplasia 
generalized arteriosclerosis 

320 Melanoma right eye with 

metastases liver; general- 

440 Infaret anterior wall left 

ventricle, thrombus; 

hydrothorax; ascites; recent 
infaret, lower lobe right 
lung 


seemed offer additional advantage. 
Indeed Lapin found only cases which 
low voltage existed any the precordial 
leads. the instanees the voltage 
was over mm. another precordial lead, 
thus indicating that low voltage was due 
myoeardial infarct shift electrie axis 
for other reason. However, comparison his 
cases with frontal plane low voltage alone 
those with additional precordial low voltage 
disclosed almost exactly the same type cases 
ours, that per cent and per cent 
respectively had heart disease. 
therefore consider that the additional 
teria precordial low voltage serve useful 
purpose. 
CONCLUSIONS 

Twenty consecutive cases low voltage 
frontal plane electrocardiographic lead, 
incidence 2.1 per cent patients hav- 
electrocardiograms, are reviewed. 

The high incidence arteriosclerotic heart 
lisease (55 per cent) and its high mortality 
ate (73 per cent) are contrasted the lack 
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some the more commonly considered 
causes low voltage. 

The striking lack correlation between 
low voltage and heart weight thickness 
the left ventricular wall emphasized. 

The lack additional value the use 
the criteria low voltage the precordial 
lead pointed out. 


SUMMARIO INTERLINGUA 

presentate revista casos con- 
secutive basse voltage derivationes 
del plano frontal. Con 
respecto serie total que casos esseva 
trovate, illos representava incidentia 2,1 
pro 

alte incidentia morbo 
cardiae (55 pro cento) grande mortalitate 
inter casos ille morbo (73 pro cento) 
forma contrasto acute con absentia 
certe altere, communmente considerate causas 
basse voltage. 

sublineate frappante absentia ulle 
correlation inter basse voltages pesos cor- 
spissitates del pariete sinistro-ventricular. 

signalate manco valor additional 
del uso del criterio basse voltage deriva- 
tiones precordial. 
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Osmole and Water Excretion Mercurial Diuresis 


Congestive Heart Failure 


and solute diureses. 


The relationhip between water and total solute excretion following mercurial administra- 
tion has been previously studied normal human subjects during superimposed water 
the purpose the study determine the solute/water 


relationships the mercurial diuresis produced water-deprived patients with edema 


from congestive heart failure. 


produced has the relationship simple osmotie diuresis. 


are 


EXPERIMENTS normal human sub- 

jects and laboratory animals, the varia- 
tions the concentration urine solutes 
have been described during diure- 
The present concept the mechanism 
for the production urine greater solute 
than plasma has been defined 
Smith and and reviewed 
solute exeretion (expressed osmolal clear- 
and the relationship this excretion 
the rate urine flow during such diureses. 
The resulting concept that fixed and 
maximal removal solute-free water from the 
distal tubular produce concentrated 
urine the setting maximal antidiuretic 
hormone (ADH) activity. 

has been shown that the mercurial diure- 
sis normal subjects when superimposed 
water diuresis satisfies this prin- 
ciple relatively fixed and maximal free 
water The finding Gross- 
man and co-workers!! variation 
free water reabsorption during mercurial di- 
uresis normal subjects receiving pitressin, 


(Cornell) Division, Bellevue Hospital and the 
Department Medicine, Cornell University Medical 
College, New York, 
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The results indieate that such patients, the diuresis 


The implications 


and the observation Ladd® decrease 
free water excretion during water diuresis 
after mercaptomerin may indicate, however, 
that diuresis due only mercurials, sol- 
ute and water relationships characteristic 
simple osmotic diuresis may not obtain. 

the purpose the present study 
report the patterns solute and water 
tion diuresis patients with 
congestive heart failure, and relate these 
findings those obtained normal human 
subjects the above experiments. hoped 
that such data will permit estimations the 
relationship between solute loss dur- 
ing such diureses the clinical setting. 


Seven men with congestive heart failure were 
selected for All had elevated 
pressure, cardiomegaly, and edema the time 
the experiment. All were receiving maintenance 
doses digitalis and none had received any diure- 
for least hours prior the study. Ther 
had been oral parenteral intake for 
hours prior the study. 

indwelling Foley catheter was inserted 
urine collections were made with bladder 
minutes. Venous blood was obtained without stas 
the time each urine collection 
and 2-hour intervals the other patient: 
The subjects were recumbent throughout the stud) 

Urine volume, flow rate (V), and urine osmola 
ity were determined each specimen, the 
means Fiske Osmometer (freezing point 
Total solute (UosmV), osmolal 
(Cosm UosmV/Posm), and free water 
tients the endogenous creatinine clearance 
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MERCURIAL DIURESIS CONGESTIVE HEART FAILURE 


TABLE Relations between Urine Flow-Rate and Osmolal Clearance 


Urine Regression 
Patient flow range Cosm range Correlation coefficient* 
no. Posm range Uosm range (ml./min.) ml./min. coefficient (slope) Remarks 
297-295 412-297 7.0 6.63 .96 1.00 Mere. ml. i.v. 
s 305-299 QNS-346 <.l- 735 QNS- 8.49 .99 1.05 Mere. 2 ml. i.m. 
288-283 730-318 1.11 Mere. ml. i.m. 
Pit. 100 mu. 
4 292-291 800-313 4- 4.64 1.49- 5.56 .88 94 Mere. 2 ml. i.m. 
5 295-287 870-376 O2- 8.47 1.62-11.17 .99 1.09 Mere. 2 ml. i.v. 
Pit. 700 mu. 
6 295-285 485-321 1.00-10.33 2.27-11.53 97 92 Mere. 2 ml. i.m. 
7 276-272 670-370 1.25- 9.08 3.07-11.00 87 98 Mere. 2 ml. i.m. 


Pit. 200 mu. 


after mercurial effect. 


Patient no.7 


90 
80 
Ccreatinine 
cc/min. 70 
60 
50 
Urine 
10 @ Cosm 2 
Mercuhydrin Pitressin 
2cc IM 200 mu Ne 
N 
cc/min. Na 
5 Ne 
Ne 
Ne 
3 
2 N 4 
8 


Period 12346486986 7 9 10 Il 12 13 14 15 16 
Time (min.) 20 20 26 20 2! 20 23 22 20 20 22 19 2I 2425 24 

Graphie presentation the data obtained 
study periods patient Tuso repre- 
sented the difference between osmolal clearance 
(solid bar) and urine flow rate bar). 


was determined for each period 
administration during which the rate 
irine flow exceeded ml. Creatinine determinations 
done the sodium hydroxide-picrie acid 

Meralluride (70 mg.) was administered Mer- 
uhydrin ml. intramuscularly intravenously 
fter more control was 
iven patients: received 100 milliunits (mu.) 
during the control period and then 
throughout the study; the other 
eceived 100 mu. intravenously single dose 
fter the mercurial effect had been established. 


RESULTS 

Table compilation the data obtained 
the patients studied. Figure shows 
graphically the results obtained throughout 
the experiment patient 

Urine Flow. all patients there was di- 
response mercuhydrin. Maximum 
urine flows were 4.64 16.45 ml./min. The 
urine flow during the control period was less 
than 1.25 ml./min. all subjects. This rate 
urine flow after mercurial administration 
compares 4.2 18.5 ml./min. obtained 
normal subjects given mercurial diuretic 
while receiving large amounts 

The response mercurial did not have 
symmetrical ascending and descending limbs, 
but rather was irregular, often with period 
maximal response immediately following 
period only slightly greater than the control 

Endogenous creatinine clearance, measured 
after the establishment effect, 
urine flow rate (table 2). 

Urine Osmolality. The control osmo- 
lality varied from 412 870 the 
patients studied, indicating varying degrees 
impairment concentrating Fol- 
lowing mercurial diuresis, urine osmolality 
fell every instance toward that plasma. 
There was significant inverse relationship 
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TABLE Relation between Endogenous 
Creatinine Clearance and Urine Flow Rate Four 
Patients 


C creatinine Urine flow 
Pa- range range Correlation No. of 
tient (ml. min.) (ml. min.) coefficient periods p 
21-46 4.6 11 
79-120 .67-16.45 16 <.01 
51-90 1.25- 9.08 LSS 12 <.01 


The was determined for each period dur- 
ing which the urine flow rate 


between the rate urine and osmolal 
concentration all patients .03). 

period plasma osmolality ranged from 276 
305 the subjects. Normal range 
patient there was decrease 
molality during the diuresis, with maximum 
which the maximum attributable labora- 
tory error. 

Osmolal Clearance. The osmolal clearance 
during control periods ranged 
3.07 ml./min. the patients with control 
urine flows great enough allow this meas- 
urement. maximum osmolal clearance 
ranged from 5.56 19.48 ml./min. the 
patients studied. 

Figure indicates the relationship 
between osmolal clearance and urine flow rate 
for each the patients. The slopes varied 
from .92 1.11 with mean 1.01 
This figure does not vary significantly 
from 1.00 and indicates relatively fixed free 
water reabsorption. This finding compares 
with mean slope 1.03 .07 obtained 
normal subjects undergoing man- 
nitol osmotic diuresis. 


Free Water Reabsorption the 


subjects studied, the varied from 0.33 
2.6 This finding again indicates 


renal tubular functional impairment, since 


per 1.73 body surface studies nor- 
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Graphie relationship between osmolal clear- 
ance and urine flow rate the studied. 
Solute-free water reabsorption represented the 
difference between the curve obtained and the iso- 
parameter. Periods during which the rate 
urine flow exceeded the mean free water reabsorption 
were used. The numbers refer individual patients 
(table 1). 


measurements were not repeated after com- 
pensation, the role heart failure this 
observed decrease cannot stated. 


The variations noted each patient 
were related neither changes the rate 
urine flow nor variations osmolal 
clearance. These changes were also shown 
have relationship changes plasma 
osmolality the subjects whom this was 
determined for each urine collection period. 

patients, whom creatinine clearance 
was determined after mercurial administra- 
tion for each period during which urine flow 
rate exceeded ml./min., the correlation 
efficient between this measurement and free 
water reabsorption ranged from 0.57 0.86, 
statistically significant correlation the 
patients with more than 
(table 3). 

patient during the control period pro- 
duced change the urine flow rate 0.52 
and urine osmolality changed only 
from 876 880 mM/L. This would indicate 
maximal antidiuretic hormone activity the 
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time the study. This finding consistent 
with the results previous studies patients 
with congestive heart Continuation 
administration 
throughout the ensuing mercurial diuresis did 
not prevent the subsequent decrease urine 
osmolality during periods flow rate, 
nor did influence the relationship between 
flow rate and osmolal clearance this patient 
(fig. patient 5). 

patients (nos. and 7), pitressin was 
administered intravenous injection after 
the establishment effect. The 
mean free water reabsorption the periods 
prior pitressin injection was 2.11 
and was 2.22 ml./min. the subsequent peri- 
ods one patient and 2.10 and 2.14 
tively the other. These differences are not 
significant, and this again suggests maximal 
antidiuretic hormone effect throughout the 
period this experiment. 


The results this study indicate that the 
diuresis patients with congestive 
failure has the same water-to-solute re- 
lationship diuresis normal sub- 
jects and experimental animals. 

Since the free water reabsorption rela- 
tively constant and not related the rate 
urine flow, the amount solute 
given urine volume will depend upon 
tors under the conditions this experiment. 
The first these the capacity the indi- 
vidual patient for free water reabsorption 
the time diuresis. evident that pa- 
tient with marked impairment free water 
reabsorption will have diuresis essentially 
isotonic with plasma after the administration 
matter what urine flow rates 
are attained. The second factor that will de- 
termine water-to-solute relationships mer- 
curial diuresis the rapidity with which 
volume excreted. free water 
reabsorption relatively fixed, the osmolality 
the urine during lower flow rates will 
prolonged diuresis moderate 
flow rate will therefore result the loss 
more solute per given urine volume than 
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Statistical Relationship between Endog- 
enous Creatinine Clearance and Free Water Reab- 
sorption 


c 
Creatinine Tr,0 
ml./min. ml./min. Correlation No. of 
Patient (range) (mean) coefficient periods p 
3 79-120 2.21 16 .03 


Creatinine clearance was determined only those 
periods following mercurial administration which 
urine flow rate ml./min. 


would diuresis the same volume that re- 
sulted from greater urine rate for 
shorter period. 

The variations free water reabsorption 
that were observed the subjects this 
study were not related urine flow rate 
the rate solute excretion, which suggests 
not influence this water transport mechanism. 
The only measured variable that did relate 
significantly free water reabsorption was 
the endogenous creatinine clearance. The 
mechanism this relationship not clear, 
and further study necessary determine 
whether this phenomenon 
only the subject with heart failure. 

Grossman showed that normal sub- 
jects had greater free water reabsorption 
during the descending phase 
effect than they had the same urine flow 
rates while mercurial effect was reaching its 
peak. This relationship was not present 
the patients this study. conceivable 
that the variations free water reabsorption 
noted Grossman’s data reflected vari- 
ations renal due mereuri- 
als, and were thus the same mechanism 
those the patients this study. Further 
study necessary show whether they re- 
flect another phenomenon, not present the 
patient with congestive heart failure. 

Further comparison between the diureses 
observed the patients this study and 
those previously described normal human 
subjects reveals that the irregular response 
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manifested these patients resembles that 
subjects given mercurial without pri- 

saline loading. that study, the irregu- 

larity flow following the ad- 

ministration related changes glomerular 

filtration rate. The correlation between flow 

rate and endogenous creatinine clearance 

the patients the present study supports the 

contention that variation glomerular filtra- 

tion rate important determinant mer- 

SUMMARY 

Mercurial diuresis patients with 
tive heart failure has the characteristics 
simple osmotic diuresis that there 
linear relationship, with slope unity, be- 
tween osmolal clearance and urine flow rate. 
The implication this relationship 
the ratio water-to-solute loss during such 
diuresis depends the capability for free 
water reabsorption and the urine flow rate. 

Variations mercurial effect are shown 
correlate with endogenous creatinine clearance 
and are like those observed normal sub- 
jects given mercurials without previous ad- 
ministration salt water load. 

Variations free water reabsorption are 
shown relate significantly endogenous 
correlation between free water reabsorption 
and other parameters such plasma osmolali- 
ty, the phase diuretic effect, urine flow 
rate could demonstrated. 

Evidence presented confirm the pre- 
vious finding that the patient with congestive 
heart failure deprived water for hours 
under maximal antidiuretic effect. 


SUMMARIO 


Diurese mercurial patientes con conges- 
tive disfallimento cardiac characteristi- 
cas simple diurese osmotic: existe 
relation linear—con inclination trigonome- 
tric del valor 1—inter osmolar 
intensitate del fluxo urina. Isto sig- 


nifica que proportion inter aqua per- 
dita soluto durante tal diurese depende 
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del reabsorption aqua del 
intensitate del fluxo 

mercurial correlationa con clearance 
creatinina endogene simile variationes 
observate subjectos normal qui recipe mer- 
curiales sin administration anterior 
carga sal aqua. 

absorption aqua relationate significative- 
patientes. Non esseva possibile demonstrar 
correlation inter reabsorption aqua 
altere magnitudes, exemplo os- 
molaritate plasma, phase del effecto di- 
uretic, intensitate del fluxo 

presentate datos que confirma previe 
constatation que patiente con congestive 
disfallimento cardiac qui private aqua 
durante horas trova exponite effec- 
antidiuretic maximal. 
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Variations the Auditory Canal Pertaining 
the Fit Stethoscope Earpieces 


Groom, M.D., Wappy M.D. 


Leaks the enclosed acoustical system the stethoscope reduce its efficiency and can 


impair the physician’s ability detect the faint murmurs early valvular 


heart disease. 


The results this study demonstrate high degree variability 


size and configuration the external auditory meatus among different individuals. 
appears probable that both excessive leaks and also partial complete 


differences considerable magnitude were 
noted the auscultatory thresholds 
physicians listening heart murmur. The 
intensity levels required for audibility 
the murmur were times higher for 
some subjects than for others. was evident 
this experiment that not all such differ- 
ences proficiency were attribu- 
table individual differences 
physicians hearing acuity, professional 
training and experience, and re- 
actions. Efficiency the various stethoscopes 
sound 
around the earpieces—appeared play 
major role some eases. 

The undesirable effects ‘‘leaks’’ the 
enclosed acoustic system the ordinary 
stethoscope have been discussed Rappaport 
and both the consequent de- 
crease efficiency sound transmission and 
the interference room noise. One 
source leaks, certainly, ill-fitting ear- 
pieces. The purpose the study de- 
scribed was measure the degree ana- 
variation the size and configuration 
normal external auditory meatuses, and 
determine what extent one can expect 
stethoscope earpiece standard size fune- 
tion efficiently variety ear canals. 


METHOD 
Ten male medical students served subjects 
for this experiment. means im- 
pression material the type used commercially 
the fashioning hearing-aid earpieces, sets 


From the Department Medicine, Medical College 
South Carolina, Charleston. This study was sup- 


ported part grants from the Heart Associa- 
tion and the National Heart Institute. 


the acoustical pathways commonly result with the use standard earpieces. 


casts were obtained from both ear canals 
subject: rigid “head halter” apparati 
(fig. was constructed which could oriente 
each subject uniform position, with 
bony landmarks the*skull points refe 
ence. Blunt pins projecting from this 
were incorporated into the first set impressio: 
while they were still soft, order that the eas 
could re-oriented subsequently for 
the directions taken the axes the 
Each subject was asked put the sane 
his customary position use. 
second set impressions was then 
this place, incorporating the stethoscope ear- 
piece directly into the casts. 

Measurements the direction and 
the canals where the stethoscope earpieces rested 
were made the first set impressions and 
set forth table 

The second set was carefully inspected and 
analyzed determine where leaks might 
around the earpieces and where there might exist 
total partial occlusion the earpiece apertures 

RESULTS AND 

each case the stethoscope earpiece was 
found rest not the meatus proper but 
the apex the funnel formed the 
with its aperture adjacent the orifice the 
cartilaginous meatus (fig. 2). 

The anatomy the external ear has 
cartilaginous portion the external 
bounded anteriorly the tragus, direc 
anteriorly and superiorly, its apex open 
into the lateral cartilaginous portion 
meatus proper which directed 
forming angle with the concha. 
bend, the opposite direction, takes 
between the cartilaginous lateral meatus 
the medial osseus portion, but not invol 
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MOLD 


Apparatus for determining contour the auditory canal, showing pins 


into plastic mold for orientation. 


TYMPANUM 


STETHOSCOPE 
EARPIECE 


TRAGUS 


FROM ABOVE 


CAVUM MEATUS 


CONCHA 
' 
' 


FREQUENT SITE 
OF “LEAKS” 


TYMPANUM 


EARPIECE 


THE FRONT 


stethoscope earpiece external ear. 


the fit stethoscope earpieces.) This first 
bend interest because earpiece that 
too small may rest deeply the concha 
that its aperture occluded the anterior 
wall the cartilaginous meatus. our 
subjects appeared from the second set 
impressions that partial occlusion this type 
was probable, them showing considerable 
the subjects. 

Cross sections molds the the 
point where the earpieces rested revealed its 
shape elliptical all subjects. The 
average size was 11.8 8.0 mm. with the 
long dimension directed vertically. However, 
marked variation size was observed, the 
largest being 14.2 10.1 mm., the smallest 
8.2 6.2 mm. Comparison measurements 
the ears individual subjects showed 
discrepancies 2.4 mm. the long 
dimension, and 1.3 mm. the smaller one. 
This irregularity shape and variation 
size might well responsible for leaks, and 
indeed the second set impressions showed 
that the ears measured the apposi- 


608 GROOM, CHAPMAN 
TABLE Auditory Canals Ten Subjects 
Angle “V" Angle “H” Dimensions of Occlusion of 
Subject (degrees ) (degrees ) concha cross section aperture Leaks 
R L R L R (mm.) L (mm.) R L R L 
127 130 12.6X 7.8 9.1 prob. total 
*Probable. 


tion earpiece canal wall was judged 

evident table that the axis the 
concha, though generally directed somewhat 
anteriorly and superiorly, 
able variation among the subjects. This 
plane (angle fig. and 33° the 
horizontal plane (angle Direction 
the canals given subject, however, was 
more uniform with variation greater 
than 10° the vertical the horizon- 
tal plane. Thus the angle direction ear- 
pieces, well their size and shape, would 
instrumental 


stethoscope efficiency. 


appear 


SUMMARY 
Plastic casts the external auditory me- 
both with 
variation was demonstrated 


were made 
Considerable 
among the subjects size and conformation 
the meatus. 

Remarkably poor fits earpieces, prob- 
ably resulting excessive leaks and partial 
complete occlusion earpiece apertures, were 
observed more than half the impressions. 
The amount the ear structures 
uncertain, but would appear that 
tive stethoscope efficiency might appreci- 
ably improved more allowance for individ- 


ual anatomic variations the auditory cana! 
the design stethoscope earpieces. 


SUMMARIO INTERLINGUA 
Esseva modulate copias plastic del externe 
meatos acustic differente subjectos. 
copias esseva facite con auriculares 
siderabile variationes esseva demonstrate inter 
varie subjectos con respecto dimensiones 


sin 


conformation del meatos. 

Esseva observate plus que medietate 
del casos multo imperfecte adjustation 
auriculares, resultante—probabilemente—in 
complete partial occlusion del aperturas del 
auriculares. grado del adaptabilitate del 
structuras del aure incerte, sed pare que 
efficacia del uso stethoscopios pote 
tion auriculares stethoscopic 
plus extensemente per consideration 
variationes anatomic individual del canal 
ditori. 
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INCE THE FIRST practical method 
renal biopsy the percutaneous route 
was least 2,000 cases have 
recorded. Perhaps several times that 
well established research pro- 
purpose this review discuss the use 
iool and discuss the changes concept 
renal disease that have resulted from its use 
investigation. 


Risks AND INDICATIONS 

with all operative procedures, the per- 
renal biopsy carries certain risks. 
though conditions vary widely 
limited evaluation the risk 
least institutions series 500 more 
biopsies without mortality has been accumu- 
many other institutions the pereu- 
renal biopsy has been performed 
more cases without mortality. the 
her hand several deaths have oecurred 
first attempt small series. The 
reluctance report this tragedy has 
some this experience from the litera- 
re. would appear that experienced 
nds the risk mortality should less 

several those deaths that have been 
are known the actual mecha- 
death not known. Several reported 
may have been unrelated the biopsy 
the known causes death, 
norrhage and shock are first importance. 


‘rom the Department Medicine and Pathology, 


Clinical Use the Percutaneous Renal Biopsy 


Morbidity, however, has been experienced 
almost every series. Hemorrhage some de- 
probably occurs after every biopsy. 
terminal near terminal patients ante- 
blood loss ranging from ml. The 
local tissue forces the region the poste- 
rior aspect the kidney seem quite capable 
tamponade and control this amount 
most cases the only evidence 
bleeding from the biopsy site the ap- 
pearance blood the urine. Hematuria 
usually amount and persists 
longer than hours. Bleeding produced 
transection small arteries the kidney 
has been observed. These hem- 
orrhages usually halt spontaneously. 

More serious accidents also 
sionally the needle has been known pentrate 
the pelvis the kidney. This discovered 
the reflux urine through the biopsy 
needle from recovery mucosal tissue 
the biopsy specimen. Although this would 
seem serious event usually un- 
complicated unless the urinary tract 
structed. the hilar vessels have 
been opened the percutaneous 
Bleeding from this source seri- 
ous, especially the renal vein involved. 
Although bleeding from the hilar vessels 
more serious than from others, hemorrhage 
from any source may alarming. Hemor- 
rhage has required operative in- 
tervention for control. The incidence se- 
vere hemorrhage requiring some form 
treatment (transfusion surgery) has been 
surprisingly low. Significant bleeding 
less frequently than 100 biopsy at- 
tempts. Many these severe hemorrhages 
are self limited and require only simple trans- 
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fusion. has been thought that the incidence 
malignant uremia, primary 
bleeding dyserasias, obstructive uropathies, 
and disease. 

Immediate delayed pain occurs 
small number patients. The pain may 
either colicky may constant and 
ized the flank. rarely severe. 

Edema does not itself seem increase 
the risk the biopsy many pa- 
tients with the syndrome have been 
biopsied without difficulty. also sur- 
prising that infections and around the 
kidney are apparently not complicated 
biopsy. Fever after biopsy even the pres- 
ence pyelonephritis extremely rare. 

The size age the patient also does not 
seem limit the procedure. least pa- 
tient 450 pounds, has been biopsied success- 
The renal biopsy has 
been carried out successfully every age 
from year into the seventh decade. 
probable that both ends this age range 


the risks are increased. usual though 
not always necessary smaller children 
carry out the procedure under heavy sedation 
anesthesia. 


addition certain reservations the 
selection patients with hypertension, bleed- 
ing ete., careful study the 
x-ray films the kidney will probably pre- 
vent small number accidents that would 
because the kidney abnormal 
location. single kidney would seem 
sufficient cause for avoiding biopsy. also 
appears sound practice carry out 
the procedure the hospital and keep the 
patient under observation and bed rest for 
hours subsequent the biopsy. 

Several methods doing the biopsy have 
been the present time the 
Franklin modification the Vim Silverman 
needle probably most widely used. The 
patient usually placed prone with his ab- 
domen sand bag. This position seems 
immobilize the kidney partially. With 
exploratory spinal needle the kidney may 
located the respiratory excursions the 
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needle, the needle reaches the kidney 
most patients the capsule the kidney 
the type resistance offer: 
the needle. technics are 

With all known and with 
perience small mortality (of the order 
risk. This being so, when the pereutaneou 
cedure? 


DIAGNOSIS 


nephrotic syndrome, the primary renal 
eases are remarkably asymptomatic. 
patient with lupus nephritis may have 
patient with the 
will probably have overt but large 
number, perhaps the majority patients 
primary renal disease who are accustomed 
receive close medical attention are discovered 
routine urinalysis. This appears 
less true children than adults. 

patient without signs symptonis 
there are relatively few abnormalities 
urine which help formulating 
diagnosis. The list such findings 
fortunately quite short. 

Red cell casts and hemoglobin casts have 
long been interpreted indicating acute 
Albuminuria greater than Gin. 
per hours usually indicates one the 
eases capable producing the nephrotic 
drome. This also true birefringent 
cells and casts. Glitter are 
associated with pyelonephritis. Papillae 
the urine are good though very rare sig! 
acute necrotizing papillitis. Bacteria 
fresh clean urine suggest pyelo 
phritis. Hemosiderin cells suggests 
renal siderosis. 

Other laboratory findings 
blood globulin points strongly amyloid 
lupus; low albumin suggests 
early nephrotic syndrome and usually 
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invariably limits the diagnosis those 
liseases which produce this syndrome. The 
inding cells suggests lupus. 
infection suggests amyloid. 
laboratory findings only suggest renal 
usually they not establish spe- 
diagnosis. 

Even patients with marked renal insuffici- 
ney and uremia and patients with the neph- 
syndrome may have little suggest 
specific diagnosis. Any one large num- 
ver disease entities may produce the neph- 
syndrome. list diseases producing 
nephrotic syndrome should lipid 
emie lupus, diabetes mellitus, polyarteritis 
renal vein thrombosis, amyloid dis- 
and certain drugs and toxins. The neph- 
syndrome has been reported occur 
with other entities but this occurs rarely and 
ihe possibility always exists that primary 
renal disease another sort was overlooked. 
pure lipid nephrosis, for may 
diagnosable only the electron 
scope. 

Although every biopsy attempt involves 
risk, does not always produce diagnostic 
piece tissue. From per cent all 
This varies from operator oper- 
Although this may sufficient tissue 
give very useful and spectacular diag- 
may also contribute nothing 
value. 

The small size the biopsy specimen often 
ents the total process. This 
sults change emphasis over that 
study pathologic anatomy large 

tions kidney. some respects the 
biopsy gives worm’s-eye view renal 
The discussion that follows em- 
single-element pathology and or- 
follows: (1) membranous glomeru- 
(2) proliferative glomerular lesions, 
vascular changes, (4) intracytoplasmic 
inges, (5) tubular changes, and (6) inter- 
ial changes. lesions these 
give the most help making diagnosis. 
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obvious course that change any 
one type related changes all areas 
the nephron. Membranous glomerular changes 
lead proteinuria; the urinary 
protein frequently hyaline 
droplet changes the tubules. Tubular retro- 
gressive changes may lead atrophy with 
condensation the stroma which vas- 
similar fashion glomerular proliferative 
changes could start the cycle. 


Several factors contribute the problem 
interpreting the changes found 
renal biopsy and diminish the usefulness 
the biopsy procedure. part this due 
the lack depth general experience 
interpreting renal biopsy material and the 
eurrent lack agreement between the classi- 
eal and entities. Almost 
every group with extensive experience with 
the renal biopsy has had early 
specifically characterizing changes that are 
obviously and relating them 
rent pathologie concepts. Some this diffi- 
cutly resolves local experience accumulates, 
but some apparently due the lack ree- 
ognized standards for many stages disease 
which heretofore were seen the autopsy 
table only, and then usually the terminal 
period the disease. These difficulties are 
being resolved serial renal biopsies long- 
term studies with good 
relation. 

Some the problems interpretation are 
insurmountable and clear way 
them now apparent. The 
biopsy sample usually taken random. 
the lesions are focal and they will 
discovered only chance. The lesions 
Kimmelstiel-Wilson disease and scleroderma, 
for example, are often focal that very 
large specimen would needed insure in- 
with more uniform 
diffuse involvement will discovered 
reasonably good sample obtained. Although 
the electron microscope not generally 
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sidered clinical tool, its role the resolution 
some the problems the renal pathology 
has become very important, for provides 
information that not currently available 
any other way. The problem random 
sampling magnified several fold studies 
with the electron microscope. 
importance the findings with elec- 


Because its 


tron microscopy will discussed along with 
those light microscopy. 


MemBrANOUS LESIONS OF THE GLOMERULUS 


the most intriguing problems 
renal physiology and consequently 
pathology has with the role the base- 
ment membrane the separation the col- 
loid elements the blood from the crystal- 
loids and water. This filtration presumably 


across the basement membrane. 
filtration leads the most im- 
portant clinical signs renal disease, namely, 


The light 


occurs 


azotemia and 
scope even with the best stains does not 
reveal enough the structure the basement 
membrane the fune- 
tion that disturbed any given disease 
entity. least one important 
disease with heavy proteinuria 
phrosis) the basement membrane may 
sion appear normal light microscope. 

number other diseases the basement 
membrane appears thickened. Some 
types basement membrane thickening have 
these 
temic lupus erythematosus and 
changes the diabetic kidney are probably 
the most important. 
conditions number patients have altera- 
tions the basement membrane which must 
classified simply membranous glomerulo- 
nephritis. The clinician 
difficult time relating this pathologic diagnosis 
the established clinical entities. the 
present time clear that for number 
patients with membranous glomerulonephritis 
clear pathologicoclinical correlation has not 
been made. possible that some these 
represent new and yet undescribed entity. 


appearance. 


these 


sometimes has 
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the changes the basement membrane 
feature most renal diseases 
but the absence other changes such 
cellular proliferation, the basement mem 
brane may the only feature upon 
build diagnosis. Frequently membranou 
glomerulonephritis becomes 
category renal diseases known asso 
ciated with the nephrotic syndrome. 


Lipid Nephrosis 

For nearly years the diagnosis 
nephrosis has been the subject 
Until changes were revealed 
electron microscope were pathologi 
clinical features with enough specificity 
convinee all observers the existence 
Frequently, the early stages 
the disease, pathologic abnormalities 
determined the glomerulus with use 
the light microscope. 
even thought this variant chroniv 
glomerulonephritis. 

The electron microscope has changed 


entity. 


Some observers 


this. understand the changes that are 
now attributed lipid nephrosis,® 
also understand the anatomy 
ment membrane and the associated endothelial 
and epithelial cells which compose the filtering 
apparatus the glomerulus (fig. 
mally the basement membrane approxi- 
thickness with age and apparently 
rived from the glomerular endothelial 
The epithelial cells which line the outer 
face the capillary tuft are quite unique 
the magnification the electron 
These cells possess many branches 


vide into secondary branches foot 
called podocytes. The podocytes look 
they provide mechanical support for the 
ment membrane. 

lipid nephrosis the foot processes 
smudged and confluent, with little ot! 
change the glomerular Unt 
tunately this can determined only 
magnification produced the electron mic 
scope. This means that the ordinary 
vey patients the syndrome 
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membrane slightly thickened. 
(Osmium fixation) 11,500. 


patients who have clinical spectrum that 
associated with lipid nephrosis spe- 
pathologie diagnosis may not made 
the light except exelusion. 
specific lesion demonstrated 
microscope now must correlated 
the actual course these pa- 
its. would premature this time 
previous clinical experience with the 
entity lipid nephrosis the present 
patients with lipid nephrosis diag- 
the electron microscope. 

group authors has reported the dis- 
earance albuminuria therapy with 
have observed, however, patients dis- 
remission the disease whom the 


portion glomerulus from 5-year-old child with lipid nephrosis 


The foot processes (FP) the epithelial (EP) are fused with dark, 
nearly solid layer covering the basement 


membrane (BM). 


The endothelial (END) has conspicuous pores. 


confluent, smudged still 
marked. The disturbance podocytes would 
not seem sufficient for the 
massive albuminuria frequently seen this 
disease. 


Systemic Lupus Erythematosus 


Although this disease has many striking 
and bizarre clinical features and sometimes 
creasing number patients now 
whom the onset the disease either 
insidious the symptom complex 
usual that diagnosis made immedi- 
The natural history lupus 
undoubtedly much longer than was 
thought and quite possible that 
the disease may present nephritis ob- 
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Changes the glomerular capillary 45-year-old woman with history 
lupus erythematosus. There are proliferative endothelial cell changes (END), 
osmophilie (INCL) eytoplasm endothelial cells the basement membrane 
(BM), the lumen, and mild thickening the basement membrane. 
This glomerulus was severely damaged and other areas had fibroepithelial 9,500. 


scure etiology, fact may present with 
symptoms with few findings the 
urine. either case, with without 
abnormal urine, change 
may exist the kidney. nephritis, 
unlike many the other nephropathies, does 
not produce urinary sediment that easily 
correlated with the degree activity the 
kidney tissue itself. When wire-loops are 
clearly identified, there generally little dif- 
ficulty making diagnosis. Unfortunately, 
glomerular changes such proliferation 
the endothelial and epithelial cells, general- 
ized thickening the basement membrane, 
hyaline foeal necrosis, fibroepithelial 
fibrinoid changes, and on, all 
which are not clearly sys- 
temic lupus, may all that discovered 
renal biopsy; the diagnosis may remain 
doubt despite fairly large biopsy. If, 
happens (10 per cent), hemo- 
toxophyl body found, the diagnosis se- 


Figure shows changes the 
lar patient with lupus seen 
under the electron microscope. 


Chronic Glomerulonephritis 


glomerulonephritis has been pop- 
diagnosis for many years 
tients who present few systemie 
but whom there evidence nephritis 
due primary infection hypertension. 
may be, suggested Earle and 
that glomerulonephritis due 
number different causes; so, 
then consider the diagnosis glon 
the kidney reacting single manner 
different stimuli. our impression 
glomerulonephritis much less 
mon than one would predict the basis 
autopsy studies. This probably due 
the that much earlier lesions are 
seen percutaneous biopsy than are seen 
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autopsy table. 


cannot made (fig. 3). 


proliferations. 


this entity. 


glomerulonephritis. 


Diabetes Mellitus 


long time the initial and prominent feature 
diabetes was the disturbance the 
hydrate metabolism the patient. be- 
coming inereasingly more apparent that spe- 
pathologie changes diabetes 
are not associated with overt hyper- 
even times with abnormal 
tolerance test. This has been clearly 
lesion may antedate the discovery 
years. also well known that 
bryopathy antedates the discovery the 

the past has been common attribute 
renal disease diabetes the long- 
disturbance carbohydrate metab- 
has been suggested that nephrop- 
made worse poor control. However, 
the advent the renal biopsy and access 
kidney tissue patients who may ob- 
ved over long period time, now 


The stigmata other dis- 
may now more easily and frequently 
dentified. This has cut heavily into the group 
the basis the membranous 
iecessary show, addition the mem- 
changes, endothelial epithelial 
helpful have 
ynechia and hyalinization the glomeruli. 
unfortunate that pathognomonie fea- 
ure, either clinical histologic, exists for 
hronie glomerulonephritis that some land- 
may used establish the proper 
the present 
not even possible depend the 
the patient, for rare find one 
who gives definite history acute episode 
fact not even 
how often episode acute glo- 
actually initiates the 


The concept diabetic renal disease 
also undergoing considerable evolution. For 
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apparent that renal lesions characteristic 
diabetes mellitus may occur prior the onset 
the disturbance carbohydrate metab- 

Unfortunately the changes the diabetic 
kidney are very complicated. probable 
that the several types pathologic change 
seen diabetes are not even very closely 
related. appears that the vascular changes, 
the glomerular changes, tubular changes, and 
interstitial changes may several dif- 
ferent sequences. The severity any one 
change does not correlate well with the sever- 
ity another. One change the glomerular 
basement membrane seen biopsy well 
correlated with the overt state diabetes 
mellitus, and offers the best starting place 
from which unravel the complexities the 
kidney. 

The change known the Kimmelstiel-Wil- 
son which nodular cellular lesion, 
one the very few lesions 
the kidney. Actually the description 
the Kimmelstiel-Wilson lesion the past has 
been dependent upon the light microscope and 
fairly advanced lesion has been necessary 
for clear identification. has been more 
recently studied the electron microscope 
the Kimmelstiel-Wilson lesion appears be- 
gin intracytoplasmic change the endo- 
thelial These changes would appear 
diagnostic. The important thing, course, 
that the changes may seen 
involve the basement membrane and even- 
tually produce the intralobular nodule 
the type. The 
recognition less extensive lesions 
tron microscopy has made possible re- 
interpret the light microscope findings and 
identify much earlier lesions with the light 
microscope. 

The interpretation the frequently prom- 
inent vascular changes diabetes very 
difficult. the efferent arteri- 
larger sections but much less useful with 
the biopsy specimen. There 
nothing the nature the vascular changes 
that distinguishes them from the changes also 


due aging hypertension. The vascular 
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28-year-old man with 2-year history fatigue and nephrotic syndrome. These lesions 
are difficult distinguish from lupus nephritis light microscopy. The micrograph 
however quite different from lupus erythematosus, shown figure 
(Hematoxylin and eosin) 430. Bottom. Two glomerular showing the extensive 
(INCL) material along the basement membrane (BM) extending into the 
the epithelial cells (EP). The micrograph distinguishes this lesion 
from the lesion shown figure which believe lupus erythema- 
tosus. has not yet been possible correlate this anatomie change with 
clinieal entity. 10,000. 
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esions, therefore, are not type 
their presence does not usually make 
diagnosis. 

Since some the relationships between 
changes the kidney are yet un- 
ertain, they must interpreted with this 
neertainty mind. The diffuse membra- 
ntedate the 
the hyalin acellular fibrinoid lesion 
sometimes called the 
oid cap, the exudative lesion the glo- 
diabetes and some the tubular 
particularly those described Kim- 
recently, have yet accorded 
the glomeruli are frequently associated with 
sions and retinal aneurysms. 

complicate the problem further, patients 
now been observed with diabetes whom 
renal damage apparent without abnor- 
urinary This dissociation 
the histology and clinical findings ean dis- 
covered only renal biopsy. 


Amyloid 


the discovery amyloid will 
come surprise; more often, however, 
con suspected beeause the presence 
chronie debilitating disease. 
special stains the kidney tissue. Also, 
lesions amyloid may confusing. 
material extension from either side 
basement membrane the glomerular 
early lesion before the 
reveals amyloid deposits. The 
micrograph once more plays real 
ugh limited role making diagnosis. 
kidney biopsy now ranks importance 
the liver biopsy means making 
agnosis visceral amyloid. 


Pregnancy 


hese entities have presented long-standing 
culties diagnosis the past. ob- 
that pre-existing renal disease may con- 
ute the clinical picture seen preg- 
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and also obvious that some the 
renal changes are produced the 
itself. large series renal biopsies exam- 
ined the light microscope have consistently 
failed separate other renal diseases from 
will remain seen what 
the electron microscope can separate 
these conditions from eclampsia, but clear 
that the signs glomer- 
ulonephritis pyelonephritis will discov- 
ered and the diagnosis therefore made. 


PROLIFERATIVE GLOMERULAR LESIONS 


Acute Glomerulonephritis 


One concept acute glomerulonephritis 
that inflammation glomerular eapil- 
laries accompanied striking acute prolif- 
erative change the cells and varied amount 
exudation. Endothelial change frequently 
most marked but epithelial proliferation 
common. 

thought that the clinical diagnosis 
acute fairly clear diag- 
nosis. history upper respiratory 
tion, hematuria, recovery the 
streptococcus, elevation the antistrep- 
tolysin-titer, and the facial 
edema, hypertension, and reduced kidney 
functions give high order confidence about 
the diagnosis. Unfortunately, this constella- 
tion clinical and laboratory findings not 
able that exacerbation chronic glomer- 
ulonephritis, focal 
nephritis, and acute renal failure have all 
been confused with acute glomerulonephritis. 
The appearance birefringent fat cells 
and easts suggests another diagnosis. 

Although the acute proliferative and exuda- 
tive reaction the glomerulus most charae- 
teristic, tubular and interstitial involvement 
frequent. The proliferative change the 
endothelium the glomerular 
prominent feature producing narrowing 
the lumen and ischemia with almost certainly 
marked effect renal blood flow. 

From the point view the diagnosis 
acute glomerulonephritis, the 
renal biopsy very great assistance. 
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the disease uniform and diffuse, small 
number glomeruli may sufficient es- 
tablish the diagnosis. Nonstreptococeal 
tions have been reported give classical 


Enough 


many the cases presumed acute glomeru- 
lonephritis warrant biopsy. 
renal disease masquerading acute epi- 
sode glomerulonephritis often very real. 

addition making the diagnosis, the 
biopsies done date have revealed that glo- 
merular disease persists much longer than was 
anticipated from the study the urinary 
sediment. case has been observed with re- 
solving glomerular disease long 
months after the urine became free albu- 
min and formed elements.* corollary 
this, quite likely that number cases 
acute glomerulonephritis with systemic 
complaints exist which the urine normal. 
well others have seen acute glomer- 
ulonephritis presenting both 
plained episodes acute hypertension without 
albuminuria and episode anuria. 
the latter instance, course, useful 
urinary sediment was obtained. 


Chronic Glomerulonephritis 


would difficult point the involve- 
ment any one segment the renal archi- 
tecture being most chronic 
glomerulonephritis. true that glomeru- 
lar proliferation prominent component, 
but widespread scarring frequently present 
before the development clinically 
nized symptoms signs. This disease 
diffuse and widespread the kidneys and 
renal biopsy successful revealing un- 
less the degree change such that specific 
characteristics are obliterated become in- 
distinguishable from those other end-stage 
kidneys. 


CHANGES 


Differentiation between primary renal dis- 
ease and renal vascular changes secondary 
hypertension often difficult establish. 
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satisfactory separation may possible 
renal biopsy only cases where 
glomerulonephritis clearly antedates the arte. 
riolar nephrosclerosis. The focal nature 
the vascular involvement makes biopsy evalu 
ation difficult severe hypertensiv: 
states. addition the difficulty inheren 
the interpretation the pathologic changes 
the patient with hypertension somewha 
risk for biopsy than patient 
normal blood pressure. However, the pereu 
taneous renal biopsy may provide 
information 
pyelonephritis patient with severe 


Progressive Systemic Sclerosis 

Progressive systemic sclerosis, 
been shown involve the 
tract and involve the kidney. The renal 
involvement most the intra- 
lobular arteries where there marked 
lar intimal thickening with secondary changes 
the media. Fibrinoid necrosis may 
and extend the glomeruli. the involve- 
Sinee the lesions are focal, evaluation 
needle biopsy may difficult. The differen- 
tiation from systemic 
may made biopsy arteriolar involve- 
ment infrequent lupus compared 
progressive sclerosis. There are 
easional changes that are 
from those malignant hypertension. Since 
the major renal involvement late 
course the disease, unlikely that 
renal biopsy before clear stigmata 
disease are apparent other organ 
Several cases have appeared, however, 
fulminating course and with predomin: 
involvement the kidney. 


Venous Lesions 


eases with renal vein thrombosis, 
may helpful support the diagnosis 
eluding interstitial edema, tubular atrop 
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ind diffuse thickening the glomerular 
visceral thromboangiitis obliterans may 
nade where there ideal sam- 

TUBULAR DISEASE 

Except for the Fanconi syndrome and 

other rare metabolic familial disorders, 
most important tubular diseases are acute 
ind generally not progressive. the patient 
urvives the acute episode, equilibrium 
ompatible with extended life span usu- 
lly achieved. consequence, tubular dis- 
ase (except for these rare hereditary dis- 
and the complications secondary 
pyelonephritis) are inter- 
chiefly the management acute renal 
Many centers now take biopsies from 
patients renal failure soon after 
anuria develops possible. 

The anticoagulant therapy during external 
increases the risk hemorrhage from 
biopsy made within the previous hours. 
appears reasonably safe carry out 
dialysis hours after biopsy. The 
usefulness the information produced 
renal biopsy will course vary. 

After due consideration the sampling 
some prediction about the recovery 
ihe renal lesion sometimes possible from 
biopsy. number cases anuria have 
observed which the degree morpho- 
logic change was much less than that expected 
the clinical state the patient. 
morphology acute renal failure. This 
especially fertile area for electron mi- 

INTERSTITIAL CHANGES 

significant processes involving 
stroma usually also produce changes 
the parenchyma and the pelvis. Many 
changes that result renal impairment 
progressive for long periods and have 
signs and symptoms. Significant pyelo- 
opsy eases. Smithwick’s series 1,251 
between 1946 and 1955, per cent 
interpreted showing pyelonephritis 
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and this number was thought conserva- 
small number cases showed good cor- 
relation between pathologic changes and renal 
function. Kark and have shown 
that cases not suspected having pyeloneph- 
ritis can diagnosed renal biopsy and the 
organism may isolated culture from the 
biopsy needle. 

the cases familial nephritis that have 
come autopsy the end-stage kidneys have 
been interpreted characteristic pyelo- 

Because the focal nature the patho- 
negative biopsy does not furnish conclusive 
evidence against the existence chronic 
pyelonephritis nor does positive finding 
renal biopsy eliminate another underlying 
process. 

SUMMARY 


The renal biopsy undoubtedly justifi- 
able diagnostic tool though has not yet 
reached full maturity clinical practice. 

Risks. For most patients the risks not 
appear excessive. added caution 
must exercised malignant hypertension 
but even here after careful appraisal this 
added risk the biopsy may still justified. 
The experience the operator would appear 
modify some the risk. 

Returns. The biopsy has often added the 
confusion surrounding given case because 
may uninterpretable because pro- 
vides unfamiliar complex findings. This 
result becoming less common with increas- 
ing experience. 

Even when the histology the kidney 
not diagnostic, may suggest something 
clinical value about the nature the disease 
such the presence vascular dis- 
ease, focal nephritis, tubular disease 
unidentified nature. The use the electron 
microscope has extended the range the per- 
biopsy considerably. unfor- 
tunate that the cost and complexity this 
instrument have confined certain centers. 

should remembered also that number 
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sampling error may large. 

Despite these real problems, the 
eous renal biopsy often the only way 
establishing diagnosis and makes its greatest 
contribution the appraisal the asympto- 
patient with proteinuria and abnor- 
mal urinary sediment. 


SUMMARIO INTERLINGUA 


renal sin dubita justificabile 
methodo diagnostic, ben que illo 
ancora attingite complete maturitate 
practica 

riscos non pare esser excessive. Attention 
special indicate casos maligne hyper- 
tension, sed mesmo hie meticulose evalua- 
tion del additional arriva possibilemente 
conclusion que biopsia justificate. 
experientia del operante. 

que biopsia augmentava confusion 


caso particular proque illo esseva ininterpre- 


tabile proque illo presentava complexo 
deveni minus commun con 
perientia del investigatores. 

Mesmo constatationes reno-histologic 
non diagnostic, illos pote suggerer aspectos 
interesse con respecto natura del 
processo morbide: per 
morbo vascular, nephritis focal, 
morbo tubular natura uso del 
tendite applicationes biopsia percutanee. 
iste instrumento resultate restric- 
tion certe centros. 

debe expectar occurrentia mal- 
technic, etiam margine error 
causate per obtention del specimen pote 
esser grande. 

despecto iste problemas (que real), 
percutanee biopsia renal frequentemnte 
sol methodo possibile pro establir diag- 
face plus grande contribution 
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evaluation del patiente asymptomatic 
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The electrocardiograms normal children and patients with stenosis, 
atrial septal defect, and mitral stenosis were studied determine the the 
rSr’ pattern normal children determine factors that might yield the rSR’ 
complex with QRS duration 0.08 0.10 found certain 
nine normal children revealed rSr’ least right chest lead. Direct leads 
from the epicardial surface the right ventricle patients with atrial septal 
defects showed rSR’ beneath the pulmonary 
electrocardiograms studied during withdrawal the catheter showed splintered 
plex the delay R-wave variety the region the right ventricular 
patients, following surgical valvular stenosis, the lead 
V3R changed rsR’ pattern. The electrocardiographie changes seen following closure 
atrial septal defects were variable. patients with mitral stenosis who showed 
electrocardiographie evidence right ventricular hypertrophy before surgery, exhibited 
changes following surgery from pattern rSR’ pattern. The evidence 
interpreted supporting the concept that the rSR’ pattern with QRS time 0.08 
0.10 second due hypertrophy the right ventricular outflow tract. 
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BLOOD COAGULATION 
AND THROMBOSIS 


Anderson, C., and Shields, W.: Significance 
Fatal Pulmonary Embolism Immediate 
Postoperative Period. J.A.M.A. 167: 422 (May 
24), 1958. 

year period, pulmonary embolism was 
demonstrated 118 943 autopsies adults. 
Fatal pulmonary embolism oceurred pa- 
tients postoperatively. Four these died 
the hours following operation. these pa- 
tients low grade fever and tachyeardia asso- 
ciated with reduced activity (at least 
week hospital confinement prior surgery) 
were noted. This combination fever, tachy- 
cardia, and activity restriction, and fatal pulmo- 
nary embolism suggested that thrombosis was 
present surgery. Patients with activity 
restriction, fever, and tachyeardia should re- 
garded with suspicion thrombosis, 
postoperative care. 


HYPERTENSION 


Bachmann, and G.: Experimental and 
Clinical Results the Hypotensive Action 
Ganglionic Blocking Agents and Rauwolfia Al- 
kaloids. Ztschr. Kreislaufforsch. 47: 699 (Aug.), 
1958. 

Thirty-eight patients with malignant hyper- 
tension, who did not react other antihyperten- 
sive drugs, were given mg. 
0.2 mg. reserpine, and mg. serpentine once 
day for weeks. was found that the 
hypotensive effects camphidonium and reser- 


pine were additive, that the combined use 
both drugs allows smaller doses the gangli- 
onie blocking agent used, resulting less 
unwanted side Serpentine was shown 
inerease output and decrease 
resistance. Addition serpentine 
donium and reserpine prevents major orthostatic 
hypotension, which ordinarily results from gan 
blocking agents, and thus allows ambulant 
treatment with these agents. 
LEPESCHKIN 


Fregly, Melvin J.: Effects Propylthiouracil 
Development and Maintenance Renal Hyper- 
tension Rats. Am. Physiol. 194: 149 
(July), 1948. 

Dietary treatment rats with propylthioura- 
cil (PTU) prevented the development elevated 
blood pressure usually kidney en- 
capsulation with latex envelopes. Within 
after dietary administration, PTU also 
control levels the elevated blood pressure 
rats whose kidneys were encapsulated 
previously. With regard dosage, 0.1 per cent 
PTU appeared more effective than 
per cent. This drug (0.1 per cent) also 
the blood pressure normal rats. When 
was administered growing rats, body weig 
remained the level which 
began. Older rats generally lost weight 
drug, although the extent weight loss was 
consistent among separate lots PTU usc 
The reduction blood pressure the 
lated” rats could not attributed solely 
weight loss produced administration 
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Girerd, J., Rassaert, L., Pasquale, G., 
and Kroc, L.: Production Experimental 
Hypertension and Cardiovascular-Renal Lesions 
With Licorice and Ammoniated Glycyrrhizin. 
Am. Physiol. 194: 241 (Aug.), 1958. 

The administration either licor- 
ice ammoniated glyeyrrhizin for days 
male rats, unilaterally nephrectomized and given 
per cent sodium chloride solution drink, 
caused blood pressure elevation consistently high- 
than that induced ace- 
tate (DCA) under similar conditions. Renal and 
cardiovascular lesions, consisting essentially 
arteriolar necrosis and hyalinization, were very 
severe the DCA and licorice-tereated groups, 
while they were milder the glyeyrrhizin group. 
Licorice DCA treatment significant 
polydipsia and growth impairment, whereas the 
fluid intake and body growth the 
group 
mately like those the controls. These results 
support some previous reports the steroid-like 
activity licorice. seems that the hyperten- 
sive properties licorice could attributed 
its glyeyrrhizin content, while polydipsia and 
some other may due other 
ents. 
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METABOLIC EFFECT 


CIRCULATION 

Weisberg, J., and Rodbard, Distribution 

Glycogen the Rat Heart. Am. Physiol. 

193: 466 (June), 1958. 

The total and acid soluble 
were determined various por- 
the rat heart. The amount each portion 
vas compared the basis the nitrogen content 
the same sample. The total 
ion was highest the atria, lowest the left 
entricle, and intermediate the septum and 
ight ventricle. similar distribution was found 
the acid soluble glycogen. The 

WENDKOS 


A., Husni, A., and Weidner, 
G., Jr.: The Effect 1-Norepinephrine Upon 
the Myocardial Oxygen Tension and Survival 
Acute Hemorrhagic Hypotension. Surgery 44: 
168 (July), 1958. 
The oxygen tension the 
was recorded means the platinum po- 
rograph during and following period rapid 
arterial bleeding. The oxygen tension 
the myocardium fell sharply with the fall 
ood pressure, rose promptly with the rise 
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blood pressure when 
jected intravenously, fell again when the 
epinephrine was discontinued and returned nearly 


the levels when the reservoir blood was 


transfused. animals, brief drop blood 
pressure preceded the rise myocardial oxygen 
tension when the was injected. 
Survival experiments were conducted pairs 
dogs. Each pair was bled rapidly the same 
time. One animal received constant infusion 
l-norepinephrine beginning minutes less 
after the start bleeding and severe hypoten- 
sion and the other served control. Animals 
surviving hours were transfused and returned 
their cages and were subsequently autopsied 
days later. Only the treated animals 
died and these before the end hours the 
experiment. Eleven the untreated controls 
succumbed, during the hours the experi- 
ment and within the next hours. These ex- 
the myocardial which during 
severe hypotension from bleeding and increased 
the survival provided was given 
less than minutes from the beginning severe 
hypotension. There was other evidence sug- 
gest that administered minutes longer 
after the onset severe hypotension, 
nephrine did not have beneficial effeet and 
might injurious. 
BROTHERS 


PHARMACOLOGY 


Hall, D., and Norris, H., Jr.: Fluothane 
Sensitization Dog Heart Action 
nephrine. Anesthesiology 19: 631 
1958. 

The role Fluothane, potent, volatile, non- 
explosive anesthetic agent, was studied epi- 
nephrine-induced arrhythmias the dog heart. 
The dogs were divided into groups: (1) dogs 
received average total dose mg. per Kg. 
thiopental over average period 313 
minutes, forty-two minutes after the drip was 
stopped Fluothane was started; (2) dogs were 
given minimal thiopental, maintained ‘open 
drop Fluothane and then tested with intravenous 
epinephrine; (3) dogs were given intramuscu- 
lar doses epinephrine norepinephrine after 
the threshold for intravenous doses 
were determined; (4) dogs were treated 
(2), then the respiratory pump was turned on, 
and the dogs were passively hyperventilated. The 
Fluothane concentration was reduced 
trials with intravenous epinephrine were carried 
out. The results showed that Fluothane increased 
the sensitivity the dog heart the effect 
epinephrine and norepinephrine. Under similar 
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conditions, thiopental did not. 
epinephrine and norepinephrine produced serious, 
but never fatal, arrhythmias dogs under Fluo- 
thane anesthesia. required 159 times the in- 
travenous dose produce effect 
injection. There does not seem 
absolute contraindication using Fluo- 
thane and epinephrine normal, healthy patients, 
but suggested that epinephrine omitted 
the presence cardiovascular disease. 
RINZLER 


Harris, Toth, A., and Hoey, E.: Ar- 
rhythmic and Antiarrhythmic Effects So- 
dium, Potassium, and Calcium Salts and 
Glucose Injected into Coronary Arteries 
Infarcted and Normal Hearts. Circulation Res. 
570 (Sept.), 

Substances such sodium lactate, per 
cent and solution, exhibited 
tion the uninfareted dog infare- 
tion, the same substances produced high-frequen- 
conceivable that the mobilized 
stagnant extravasated fluid containing substances, 
that were excitatory live tissue. Application 
these observations the management infare- 
tion when such are 
venously remains explored. 

AVIADO 


Berne, M.: Effect Epinephrine and Norepi- 
nephrine Coronary Circulation. 
Res. 644 (Sept.), 

The intracoronary administrations epineph- 
rine and norepinephrine fibrillating, 
potassium-arrested dog hearts indicated that 
the primary action both amines was coronary 
vasoconstriction. Their vasodilator action was 
secondary their stimulating effect 
dial metabolism, particularly the 
poxia the heart 

AVIADO 


Price, L., Lurie, A., Jones, E., Price, 
L., and Linde, W.: Cyclopropane Anes- 
thesia. II. Epinephrine and Norepinephrine 
Initiation Ventricular Arrhythmias Car- 
bon Dioxide Inhalation. Anesthesiology 19: 619 
(Sept.-Oct.), 1958. 

The were women who were normal 
except for complaints judged necessitate dila- 
tation the cervix and the uterus. 
The ages ranged from years. The inves- 
tigation dealt with the hyperearbia 
the production ventricular arrhythmias during 
cyclopropane anesthesia. 


ABSTRACTS 


per minute produced similar arrhythmias 
amines arterial plasma during periods ar- 
rhythmias were much greater when the arrhyth- 
mias were produced infusion than when they 
were caused hyperearbia, suggesting that 
increase amines was not the cause 
arrhythmias. did not 
the ability hyperearbia initiate ventricular 
arrhythmias any extent. Bilateral blockade 
the stellate ganglia with local anesthetic 
made hyperearbia ineffective producing ven- 
arrhythmias, but did not change the abil- 
that hyperearbia increases the rate libera- 
tion catechol amines fram nerves 
causes ventricular arrhythmias. 
RINZLER 


PHYSIOLOGY 
Mecheikel, L., Nusser, E., and Ulmer, W.: the 

Influence Increased Alveolar CO, Pressure 

Blood Pressure and Blood Flow the Sys- 

temic and the Pulmonary Circulation. Ztschr. 

47: 596 (July), 1958. 

The blood flow, the and pulmonary artery 
pressure, the pressure the right and left atri- 
um, the ventilatory volume, and the diox- 
ide content end-expiratory air were recorded 
under chloralose anesthesia, with open 
chest and fixed volume of. artificial ventilation. 
another series animals, with spontaneous 
respiration and closed chest, only the pulmonary 
artery, the femoral artery pressure, the 
bon dioxide and the ventilatory volume 
were recorded. the experiments 
respiration, dioxide was added oxygen: 
the series spontaneous breathing, carbon 
dioxide was suddenly added gradually 
creased rebreathing. The mean arterial pres 
sure, the effective pressure difference, the resist 
ance, and the ‘relative vascular diameter’ wer 
from the data recorded. the ani 
mals artificial, fixed volume respiration, 
crease carbon dioxide per cent faile 
induce hemodynamie changes; only suc 
carbon dioxide concentration did the pulmonar 
artery pressure experiments out 
25; the pressure increased observ: 
tions. the animals breathing spontaneous! 
the respiratory volume and the pulmonary 
rial pressure with the 
centration dioxide; the cireulatory 
feet was probably due the work 
ereased carbon dioxide alveolar tension 
ulatory mechanism alveolar 
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ABSTRACTS 


briefly discussed. was that the re- 
sults acute experiments the animal cannot 
applied the interpretation physiopatho- 
CALABRESI 


Knebel, R., and Wick, E.: the Influence 
Respiration Central Vein Pressure. Ztschr. 
47: 623 (July), 1958. 

patients the pressure the su- 
perior vena cava the right atrium was re- 
corded with the intraesophageal 
pressure: the height the wave was measured 
different phases respiration; using these 
data, and adopting the intraesophageal pressure 
estimate the pressure, the 
‘transmural’ pressure was obtained. Similarly, 
the pressure the intra-abdominal inferior vena 
cava was compared with the pressure. 
The velocity the pulse wave the venae cavae 
was also recorded some eases through double 
was found that the trans- 
mural pressure tracing differed from the atrial 
venous pressure directly inspira- 
tion the filling pressure increased the intratho- 
racie superior vena cava and the right atrium; 
the intra-abdominal inferior vena cava was con- 
stricted the abdominal pressure. 
These observations support Donder’s theory 
respiratory suction blood into the chest. The 
velocity the pulse waves increased with the 
transmural pressure. was pointed 
out that these data had been obtained patients 
with nearly normal pressure and 
horizontally; the effeet standing and 
pressure was surmised. 

CALABRESI 


Reynolds, M., Kirsch, M., and Bing, J.: 
Functional Capillary Beds the Beating, KCl- 
Arrested and KCl-Arrested-Perfused Myocard- 
ium the Dog. Research 600 
(Sept.), 1958. 

Arrest the dog heart potassium 
weaken the connective tissue elements 
that the fasciculae may become 
parated upon fixation. The erythrocytes become 
and show more rouleaux formation, prob- 
due the effeet the potassium 
loride solution. The density 
led shifted from the epicardium 
the normal heart) near the endocardium. 
the heart potassium chloride for 
purpose yielding dry field for 
rgery makes the heart more sensitive stress, 
that reperfusion the system 

uses profound tissue hemorrhage. 


AVIADO 
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McKeever, P., Gregg, E., and Canney, 
C.: Oxygen Uptake the Nonworking Left 
Ventricle. Circulation Research 612 (Sept.), 
1958. 

the presence normal heart rate, cardiac 
index, and systemie blood pressure, the oxygen 
uptake ml. per minute per 100 Gm. 
left ventricle. the open chest dog, the corre- 
sponding oxygen usages the left ventricle whose 
external work has been reduced zero are 
follows: ml. complete arrest with vagal stim- 
ulation with intracoronary potassium injection; 
3.8 ml. fibrillation; and 3.4 ml. the empty 
but beating heart. The experiments with vagal stop- 
page the heart lay the groundwork for 
lation the oxygen debt the heart. con- 
stant finding the apparent increase ealeu- 
lated usage oxygen (1.5 ml.) above the control 
level immediately after induction vagal asys- 
the preceding activity and could ealled 
oxygen debt. 


AVIADO 


R., Frank, W., Wang, H., and Lam- 
merant, J.: The Effect Atrial and Ventricu- 
lar Tachycardia Cardiac Output, Coronary 
Blood Flow and Mean Arterial Blood Pressure. 
Cireulation 624 (Sept.), 1958. 

anesthetized dogs, electrically induced atrial 
tachyeardia induced very temporary initial de- 
crease arterial blood pressure, output 
and coronary flow, then return all parameters 
the control Ventricular tachyeardia es- 
sentially caused the same phenomena but the 
initial decrease all measurements was more 
marked than that atrial tachyeardia the 
same rate. The mechanisms underlying these 
changes were discussed. 

AVIADO 


Rosenblueth, A.: Functional Refractory Period 
Cardiac Tissues. Am. Physiol. 194: 171 
(July), 1958. 

dogs anesthetized with pentobarbital, with 
the heart denervated, the adrenal glands ligated, 
and the sinoatrial node pairs stimuli 
were applied the atrium ventricle, 
varying the delay between and When the 
atrium was stimulated, the 
The corresponding for ventricular 
stimulation were also plotted. Calling and 
the responses given site, the 
curves usually showed horizontal This 
branch indicated that impulses stimulated dif- 
ferent moments the refractory could 
reach the recording site the same moment 
the theorem demonstrated which 
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proves that the the interval 
cannot explained merely the basis slowed 
conduction rate but implies that the im- 
pulse stops some point the path. 
For A-A V-V propagation, this stop due 
delay the initiation. For A-V V-A propa- 
gation, the stop some site the inter- 
mediate conducting tissues. The stop these 
tional refractory 
WENDKOS 


Heymans, C.: Baroceptor and Chemoceptor Re- 
flexes Monkeys. Research 567 
(Sept.), 1958. 

Experiments performed species mon- 
keys showed that they possess reflex mechanisms 
similar those other mammals. The earotid 
sinuses are provided with baroceptors that regu- 
late arterial pressure. The adjoining 
earotid bodies contain that are sen- 
sitive lobeline and ion, and that in- 
duce reflex stimulation respiration. 

AVIADO 


Brecher, A.: Critical Review Recent Work 
Ventricular Diastolic Suction. 

has been postulated numerous investiga- 
tors that intraventricular suction some- 
how contributes ventricular filling. This pos- 
tulate has been based mainly reasoning from 
very meager evidence until 1952, when evidence 
favor this started appear. The 
existence ventricular suction has 
been only established when the ventricle contains 
more nearly normal residual volume due 
ejection against the resistance fluid column. 
The quantitative contribution suction ven- 
tricular filling various residual volumes and 
various levels activity still unknown. 

AVIADO 


Denison, B., Jr., and Green, D.: Effects 
Autonomic Nerves and Their Mediators the 
Coronary Circulation and Myocardial Contrac- 
tion. Research 633 (Sept.), 1958. 
Coronary blood flows (electromagnetic) and 

peripheral coronary pressure (distal 
branch) were measured anesthe- 
tized dogs. Electrical stimulation the sympa- 
nerves, increased myocardial con- 
traction, did levarterenol, and caused slight 
degree coronary arteriolar dilatation. Para- 
fibers exerted significant effect, 
although acetylcholine diminished coronary arte- 
riolar tone. 


AVIADO 


ABSTRACTS 


REVIEWS 
CARDIOVASCULAR DISEASE 


Rubin, H., and Lubliner, R.: The Hamman- 
Rich Syndrome: Review the Literature and 
Analysis Cases. Medicine 36: 397 
1957. 

Kantrowitz, A., Greenberger, G., and Hurwitz, A.: 
Historical Review and Recent Advances Sur- 
gery the Aorta. Part New York State 
Med. 57: 4001 (Dee. 15), 1957; Part II. New 
York State Med. 58: (Jan. 1), 1958. 

Lewis, K.: Stokes-Adams Disease. Account 
Important Historical Discoveries. Arch. Int. 
Med. 101: 130 (Jan.), 1958. 

Parker, M., and Smith, R.: Pulmonary 
Embolism and Infarctiofi. Review the 
Physiologic Consequences Pulmonary Arte- 
rial Obstruction. Am. Med. 24: 402 
1958. 

Leiter, L.: Renal Tubular Dysfunction Con- 
gestive Heart Failure. Bull. New York 
Med. 34: 143 1958. 

Mudge, H.: The Kidney and Potassium. Bull. 
New York Med. 34: 152 (Mareh), 1958. 

Friedberg, K.: Critical Appraisal Anti- 
coagulants for Short-Term and Long-Term Use 
the Management Myocardial Infarction 
and Systemic Arterial Embolism. Part New 
York State Med. 58: 877 (March), 1958. 

Friedberg, K.: Critical Appraisal Anti- 
coagulants for Short-Term and Long-Term Use 
Management Myocardial Infarction and 
Systemic Arterial Emblism. Part II. New 
York State Med. 58: 1303 (April), 1958. 

Finland, M.: Current Status Therapy Bac- 
terial Endocarditis. J.A.M.A. 166: 364 (Jan. 
25), 1958. 

Bain, C., Edwards, E., Scheifley, H., and 
Geraci, E.: Right-sided Bacterial Endocardi- 
tis and Endarteritis. Clinical and Pathologic 
Study. Am. Med. 24: (Jan.), 1958. 

Page, H.: Serotonin (5-Hydroxytryptamine) 
The Last Four Years. Physiol. Rev. 38: 
(April), 1958. 

Sambhi, P., and Zimmerman, A.: Progres 
the Long-Term Management 
Artery Disease. Arch. Int. Med. 101: 
(May), 1958. 

Sabiston, C., Jr., and Blalock, A.: Physiologi 
and Anatomic Determinants Coronary Bloo 
Flow and Their Relationship 
Revascularization. Surgery 44: 406 (Aug. 
1958. 

Vacca, B., Bussman, W., and Mudd, 
Ebstein’s Anomaly: Complete Review 
Am. Cardiol. 210 (Aug.), 1958. 
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BOOKS RECEIVED 


CIRCULATION very glad acknowledge the receipt the following books. Insofar 


Catheterization. Aldo Luisada and Chi Kong 
Liu. New York, Grune Stratton, 1958, 
179 pages, figures. $9.50. 

Reflexogenic Areas the Cardiovascular Sys- 
tem. Heymans and Neil. Boston, Little, 
Brown and Company, 1958, 271 pages, illus- 
trations. $10.00. 

Dietary Prevention and Treatment Heart Dis- 
ease. John Gofman, Alex Nichols, and 
Virginia Dobbin. New York, Putnam’s 
Sons, 1958, 243 pages. $3.95. 

Milestones Modern Surgery. Alfred Hurwitz 
and George Degenshein. New York, Hoeber- 
Harper, 1958, 510 pages. $15.00. 

Ciba Foundation Symposium. The Cerebrospinal 
Fluid, Production, Circulation and Absorption. 
Wolstenholme and Cecilia O’Con- 
nors, Editors. Boston, Little, Brown and Com- 
pany, 1958, 336 pages, 141 illustrations. $9.00. 

Fisiopatologia della cefalea nella ipertensione 
arteriosa. Sicuteri, Monfardini, and 
Ricci. Pisa, Omnia Medica, 1957, 142 pages. 

Electrocardiography. Michael Bernreiter. Phila- 
delphia, Company, 1958, 136 
pages, figures. $5.00. 

Human Blood New York City. Study Its 
Procurement, Distribution 
Committee Public Health, New York Acad- 
emy Medicine. New York, New York Academy 
Medicine, 1958, 147 pages. 

Non-Toxaemic Hypertension Pregnancy. Nor- 
man Morris and McClure Browne. 
Boston, Little, Brown and Company, 1958, 243 
pages. $8.50. 

Arteriopatias oclusivas estudio clinico terapeu- 
tico. Alberto Maman. Caracas, Universidad 
Central Venezuela Facultad Medicina, 
1958, 235 pages. 

Harrison, Raymond Adams, Ivan Bennett, 
Jr., William Resnik, George Thorn, and 
Wintrobe. New York, Book 
Co., 1958, 1775 pages, 205 figures. $18.50. 

Arrhythmias, Digitalis and Potassium. 

Bernard Lown and Harold Levine. New 

York, Landsberger Medical Books, Ine., 1958, 

999 


222 pages, figures. $6.90. 


space permits, many appropriate books possible will reviewed. 


Intracardiac Phenomena. Right and Left Heart 


Das Serumeiweissbild. Guido Riva. Bern, Verlag 
Hans Huber, 1958, 631 pages. 
($14.50). 

The Esophagus. Medical and Surgical Manage- 
ment. Edward Benedict and George Nardi. 
Boston, Little, Brown and Company, 1958, 390 
pages, 108 figures. $15.00. 

Coury. Paris, Masson Cie, 1958, 854 pages, 
312 figures. 11.000 fr. 

Die Herzinsuffizienz der Praxis. Kurt Bloch. 
Stuttgart, Georg Thieme Verlag, 1958, 216 
pages. 19.80 $(4.70). 

Primer Symposium Internacional Sobre Fiebre 
Reumatica. Mexico, Instituto 
Nacional Cardiologia, 1958, 530 pages. 

Metabolic Disturbances Clinical Medicine. 
Smart. Boston, Little, Brown and Com- 
pany, 1958, 358 pages. $10.00. 

Ciba Foundation Symposium. Neurological Basis 
Behaviour. Wolstenholme and Ce- 
cilia O’Connor, Editors. Boston, Little, Brown 
and Company, 1958, 400 pages. $9.00. 

Cardiovascular Collapse the Operating Room. 
Herbert Natof and Max Sadove. Phila- 
delphia, Company, 1958, 197 
pages. $6.00. 

Ciba Foundation Colloquia Ageing. Water 
and Electrolyte Metabolism Relation Age 
and Sex. Wolstenholme and Cecilia 
O’Connor, Editors. Boston, Little, Brown and 
Company, 1958, 327 pages. $8.50. 

The Care the Geriatric Patient. 
St. Louis, Mosby Co., 1958, 438 pages. 
$8.00. 

What Know About Heart Attacks. John 
Gofman. New York, Putnam’s Sons, 
1958, 180 pages. $3.50. 

The Chemical Prevention Cardiac Necroses. 
Hans Selye. New York, The Ronald Press Com- 
pany, 1958, 235 pages. $7.50. 

Cerebral Vascular Diseases. Transactions the 

Second Conference Held under the Auspices 

The American Heart Association, 

New Jersey, January 16-18, 1957. Irving 

Wright, Chairman, Clark Millikan, Editor. 

New York, Grune Stratton, 1958, 224 

pages. $4.00. 
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Advances Electrocardiography. Charles 
Kossman. New York, Grune Stratton, Ine., 
1958, 280 pages, illustrated. $9.75. 

Men, Molds, and History. Félix 
New York, Ine., 1958, 114 
pages. $3.00. 

Essentials Therapeutic Nutrition. Solomon 
Garb. New York, Springer Publishing Co., 1958, 
147 pages. $2.00. 

Centaur: Essays the History Medical Ideas. 
tions, 1958, 714 pages. $6.00. 

The Operation. Leonard Engel. New York, Me- 
Graw-Hill Book Company, Ine., 1958, 277 pages. 

Equinococosis Cardiaca. Eduardo Canabal, 


BOOKS RECEIVED 


Jorge Dighiero, César Aguirre, José Bal- 
domir, Joaquin Purcallas, Carlos Suzacq, 
José Horjales, Jacobo Hazan, and Pablo 
Montevideo, Imprenta Nacional, 1957, 
245 pages. 

Doctor Speaks His Mind. Roger Lee. Boston, 
Little, Brown and Company, 1958, 120 pages. 
$3.00. 

Differentialdiagnose innerer Krankheiten. Eine 
kurzgefasste Darstellung fiir Arzte und Studi- 
erende. Robert Stuttgart, Georg 
Thieme Verlag, 1959, 819 pages, 517 figures. 
79.50 $18.35. 

Lipidoses. Diseases the Intracellular Lipid 
Metabolism. Ed. Siegfried Thannhauser. 
New York, Grune Stratton, Ine., 1958, 600 
pages, 126 figures. $19.75, 
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AMERICAN HEART ASSOCIATION, INC. 


East 23rd Street, New York 10, 


Telephone Gramercy 7-9170 


$1,531,343 ALLOCATED AHA 

SUPPORT 179 INVESTIGATORS 

total $1,531,343 has been allocated 
through the national research program the 
American Heart Association support 179 
fellowships 
during the fiscal year beginning July 1959. 
Still awarded are grants-in-aid for re- 
search projects, which will later 
this year. The Association and its state and 
local affiliates jointly support the national 
research program. 

This year’s allocations provide for six Ca- 
Established Investigators, new 
tinued Established Investigator-Grantees, 
new and continued Advanced Research Fel- 
lows and and continued “Research 
Fellows. 


new 


The sum awarded for investigatorships this 
largest the Association’s history, rep- 
resents approximately $100,000 
over the sums awarded last year exclusive 
Grants-in-Aid. the 1958-59 
search allocations the American Heart As- 
sociation and its affiliates and chapters will 
$8,500,000. With the new 
tions, the total sum channeled into scientific 
research the Association and its affiliates 
will stand over $40,000,000. complete 
ist recipients research awards appears 
the end this section. 


AHA SCIENTIFIC SESSIONS 

PRESENT VARIED PROGRAM 
The 32nd Annual Sessions the 
\merican Heart Association will held this 
from Friday, October through Sun- 
lay, October the Trade and Convention 
‘enter Philadelphia. 

During the three-day period, sessions 


clinical cardiology are scheduled held 
simultaneously with special programs vari- 
ous subspecialties the 
eases. The Committee Sessions 
Program planning sessions this year which 
will integrate the contributions the 
sciences, clinical experiences, and 
care problems certain fields cardiology. 

The Association’s Council Arteriosclero- 
sis, formerly the American Society for the 
Study Arteriosclerosis, will conduct sym- 
posium and participate session. 
The Council Arteriosclerosis also has sched- 


ABSTRACTS PAPERS DUE 
JUNE FOR AHA SESSIONS 


Official forms for the submission 
abstracts may now obtained those 
wishing present papers the annual 


Sessions the American 
Heart Association, October 23-25 
Philadelphia. Papers intended for pre- 
sentation must based original in- 
vestigations in, related to, the 
vascular field. Abstracts must limited 
250 words less and should contain 
brief digest the results obtained and 
the conclusions reached. 
will screened the Association’s 
Committee Scientific 

Forms for submitting abstracts and 
applications for scientific exhibit space 
may obtained from Dr. Lewy, 
Assistant Medical Director, American 
Heart They must 
turned postmarked later than June 
12, 1959. Space for industrial exhibits 
may requested through Steven 
Herlitz, Inc., 280 Madison Avenue, New 
York 16, N.Y. 


Sessions Pro- 


Association. 
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uled independent Council meeting 
November Chicago. 

Following the Sessions, the 35th 
Annual Meeting the Assembly, delegate 
body representing all program interests and 
areas the Association, will 
Hotel, October 26-27. 


HIGH BLOOD PRESSURE COUNCIL 
PROCEEDINGS HYPERTENSION 
PUBLISHED ASSOCIATION 
The proceedings the Annual Meeting 
the Council High Blood 
Pressure Research which met November 
1958, have been published and are now avail- 
able through Heart Associations 
through the American Heart Association, 
East 23rd Street, New York 10, Y., 
$2.50 copy. special rate $2.00 copy 
will given for orders before May 

15, 1959. 

Among the presentations and dis- 
cussions included the volume are: Vascu- 
lar Responsiveness with Particular Reference 
M.D.; ‘‘Labor Force Chicago Utility 
Jeremiah Stamler, M.D.; 
Kagan, M.D.; Inhibitors with Cen- 
tral and Peripheral Neurohumoral 
Bernard Brodie, Ph.D.; Hemo- 
dynamics Labile Hypertension,’’ Robert 
Rich, M.D., Richard Peters, M.D., and 
Richard Lyons, M.D.; and ‘‘Could Hard- 
ening the Arteries Produce Diastolic Hy- 
James Conway, M.D. 

The volume, seventh series hyper- 
tension based the Council’s annual meet- 
ings, also contains lay presentations the 
subjects and Humanity,’’ 
and ‘‘Coronary Heart Disease—A Panel Dis- 
The Proceedings were edited 
Floyd Skelton, M.D., Ph.D., Director, The 
Urban Maes Research Foundation, Louisiana 
State University Medical School, New Orleans. 
Still obtainable group price $6.00 are 
volumes two, four, five and six, covering the 
years 1953 and 1955-7. 


AMERICAN HEART ASSOCIATION 


CONGENITAL HEART DEFECTS 

EXPLAINED NEW AHA FILM 

film, ‘‘Congenital Heart Defects,’’ 
which may used physicians visual 
aid when addressing lay 
groups, available from local Heart Asso- 
ciations from the American Heart Associa- 

vascular system and its diseases, 
Heart explains the underlying 
physiology number congenital heart 
defects. Through effective use animation, 
the film shows the normal heart’s structure 
and contrasts five common defects that may 
helped surgery. These include patent 
ductus arteriosus, coarctation the aorta, 
Fallot, and arterial septal defect. 

Earlier films the series, produced for 
the American Heart Association and its affili- 
ates Film Productions, 
are: Veins,’’ ‘‘Cireulation the 
and ‘‘Coronary Heart Disease.’’ All the 
films are mm. and run under minutes. 


CONFERENCE 
SCHEDULED MARYLAND, 
MAY 4-5 
The Seventh Annual Meeting the Micro- 
circulatory Conference, based the theme 
held May 4-5 the Clinical Science Build- 
ing, National Institutes Health, Bethesda, 
Md. The program will include address 
Sir Howard Florey ‘‘Some Properties 
Endothelium with Special Reference the 
Lymphaties,’’ papers control blood flow 
and exhibits various vivo microvascular 

Scientists interested anatomy and phys- 
ilogy the small blood vessels and throm- 
and embolic phenomena are especially 
invited. For further details contact Dr. 
Zweifach, Secretary, 550 First Avenue, 
New York 16, Room reservations may 
made through Dr. Murray Brown, The 
National Institutes Health, Bethesda 14, 
Md. 
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AMERICAN HEART ASSOCIATION 


CARDIAC PAPERS PUBLISHED 
N.Y. ACADEMY SCIENCE 


Papers presented the subject 
conference sponsored the New York 
Academy Sciences, March 18-19, 1958, have 
been printed the Academy’s Annals, 
ume 72. The volume obtainable free 
charge Academy members, $3.75 
copy non-members, from the Academy’s 
offices, East 63rd Street, New York 21, N.Y. 

The monograph, Menard Gertler, 
G.W.E. Plaut, al., contains papers phys- 
iologists, biochemists, biophysicists, clinicians 
and physicians revealing their diverse view- 
points the problem congestive heart 
failure. Also available the Academy’s 
Annals, Volume 65, ‘‘The Electrophysi- 
ology the Heart,’’ $4.50 copy. 


MEETINGS CALENDAR 

April 20-24: American College Physicians, 
Chicago. Loveland, 4200 Pine Street, 
Philadelphia Pa. 

May American Federation for Clinical Re- 
search, City. George Schreiner, 
Georgetown University Hospital, Washington 

May 3-4: Society for Clinical Investiga- 
tion, Atlantie City. Farber, 550 First 
Avenue, New York 16, 

May 5-6: Association American Physicians, 
Atlantie City. Paul Beeson, Yale University 
School Medicine, New Haven 11, Conn. 

May 26-29: College Cardiology, 
Philadelphia. Philip Reichert, 480 Park Ave- 
nue, New York 22, 

June 3-7: American College Chest Physicians, 
Atlantie City. Murray Kornfeld, 112 Chest- 
nut Street, 11, 

June 8-12: Association, 
City. Blasingame, 535 Dearborn 
Street, Chicago 10, 

August 10-13: National Medical Association, De- 
troit. John Givens, 1108 Street, 
Norfolk, Va. 

September 13-17: International College Sur- 
geons, Section, Chicago. Ross 
tyre, 1516 Lake Shore Drive, Chicago 10, 

September 28-October American College 
Surgeons, Atlantie City. ‘Paul Hawley, 
Erie Street., Chicago 11, 

19-23: American Public Health Associa- 
tion, City. Mattison, 1790 

Broadway, New York 19, 
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October 23-27: American Heart Association An- 
nual Meeting and Scientific Sessions, Philadel- 
phia. American Heart Association, East 23rd 
Street, New York 10, 


ANNOUNCEMENT 
INTERNATIONAL SOCIETY 
CARDIOLOGY FOUNDATION 

The International Society Cardiol- 
ogy Foundation was organized 1957 
the initiative Dr. Paul White for 
the purpose encouraging 
ing international research. The 
officers include: 

Paul White, Boston, President 
Ignacio Chavez, Mexico, First Vice Pres- 
ident; Evan Bedford, London, and 
Pierre Duchosal, Geneva, Second 
Vice Louis Katz, Chicago, 

-ney; and Stern, Chicago, Secretary. 

Research workers cardiology, 
various countries, have already received 
substantial support from the Founda- 
tion. hoped that the program will 
continued and expanded 
other qualified investigators. Applica- 
tions for research support may made 
through Dr. White, 264 Beacon Street, 
Boston, Mass. 

The Foundation continued 
financial support expand its program 
research the inter- 
national level. gratefully acknowl- 
edges the generous gift from the Finnish 
Society Cardiology well the 

efforts Dr. White stimulating addi- 
tional bequests and urges Circulation 
readers make known the Foundation’s 
needs those who might able 
contribute its 

Pierre Duchosal 
Second Vice President 
Vittorio Puddu 
International Society Cardiology 
24, boulevard des Philosophes 
Geneva, Switzerland 
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ABROAD 


July 27-30: Shaio Foundation 
Cardiovascular Bogota, Colombia. 
Bogota-Colombia. 


Diseases, 


AHA AWARD RECIPIENTS 


Following list investigators selected 


for support during the fiscal year beginning 


July the American Heart Associa- 
tion’s Research Committee. 


Carcer 

Coons, H., University 
School, Boston. 

Lorber, Victor, University Minnesota 
School, Minneapolis. 

Pappenheimer, John Harvard University Medi- 
Boston. 

Sprinson, David Columbia University College 
Physicians and Surgeons, New York. 

Taggart, John V., Columbia University College 
Physicians and Surgeons, New York. 

Wannamaker, Lewis W., University Minnesota 
School, Minneapolis. 


Continued Established Investigators 

Abelmann, Walter H., Cireulation 
metabolism and the regulatory role the liver. 
Boston City Hospital and Harvard School, 
Boston. 

Albrink, Margaret J., Effect metabolie and nutri- 
tional factors serum lipids. Yale University 
School Medicine, New Haven. 

Barker, Earl Renal physiology, normal 
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The newly-published proceedings 
the Second Conference Cerebral Vas- 
cular Diseases preserve all the important 
results the Princeton meeting 
eminently readable, permanent form. 
The flavor the Conference has been 
retained complete inclusion not 
only the original presentations, but also 
the spontaneous discussions they evoked. 
addition, special section, Classi- 
fication and Outline Vascu- 
lar Diseases, has been added. This 
should prove enormous value phy- 
sicians who desire direct, practical in- 
ers and clinicians alike should find this 
book important, stimulating, and en- ence, held under the auspices the 


grossing reading. American Heart Association 


The book divided into twelve main IRVING WRIGHT, M.D., Chairman 
topics. Each begins with orienting CLARK MILLIKAN, M.D., Editor 


presentation one the participants, 
followed free and open discussion, 
based personal experiences major 
workers the field. all this, current 
research evaluated, new developments 
revealed, clinical cases are cited, and 
specific areas for additional study are 
put forward provocative fashion. 


TOPICS COVERED 


The topics covered are: Cerebral Blood 
Flow Problems Nomenclature 
Rehabilitation Problems Relationship 
Hypertension Cerebral Vascular 
chemia Cranial Cerebral Vascular 
Lesions Surgical Aspects Hemor- 
thage Experimental Studies with En- 
zymes the Treatment Thrombosis 
Anticoagulant Therapy Evaluation 
Current Approaches the Therapy 
Atherosclerotic Disease Compari- 
son Blood Vessels. 


limited number copies the 
Transactions the First Conference Available, approval, from 
are still available $5.50, and may Grune Stratton, Inc. 
ordered directly from Grune Stratton, 381 Fourth Avenue 


Inc. New York 16, 


232 pages, $4.00 
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